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with PFIZER 
ASCORBIC ACID 


protects soft drinks against 
flavor-fading (and color-fading, too) 


j @ No one needs to tell you that soft drinks don’t mellow 
with age. Long shelf time can hurt your product’s 
flavor and color—citrus drinks most of all. 


3ut maybe you don’t know what a simple way there 
is to extend shelf life—and for less than a cent a case! 
(twenty-four 12 oz. bottles). All you do is add a small 
amount of Pfizer Ascorbic Acid when you prepare your 
syrups (ascorbic acid is a normal food component— 
Vitamin C). 

Pfizer Ascorbic Acid counteracts the effects of oxida- 
tion that cause flavor and color to fade. Keeps bever- 
ages fresh far longer! It does this equally well for 
either bottled or canned beverages. Does it safely 

and economically. 


3ottlers who are now adding Pfizer Ascorbic Acid 
to soft drinks report a significant increase in shelf life. 
In some tests shelf life has even been doubled. Why not 
protect the sales of your products, too? Test Pfizer 
Ascorbic Acid in your own flavors and formulas. And 
write for our Technical Bulletin 86. 


| Chas. Pfizer & Co., Inc., Chemical Sales Division 
| 630 Flushing Ave., Brooklyn 6, N.Y. | 
| 


Please send me () Technical Bulletin 86 
© a 125-gram sample of Pfizer Ascorbic Acid. 


Manufacturing Chemists for Over 100 Years Pfizer | Company 


Branch Offices: Chicago, Ill.; San Francisco, Calif.; Vernon, Calif.; 
Atlanta, Ga.; Dallas, Tex. 
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Helping you add 


at the point-of-sale 


Making pure, uniform Certified Food Colors is an exacting 
science. Using them to create a maximum of eye-appeal in 
wholesome foods is an art. 


National Food Color Laboratory technicians understand both 
the art and science of food-color formulation. From National's 
long line of Primary Colors and Blends, they can help you 
work out just the right color combination for maximum sales. 
That has been our business these past fifty-odd years. 


For the colors you need and practical help in their best use, 
always call National Aniline first. 


Write for your copy of the informative National Certified Color 
Catalog giving helpful information on blends for popular food- 
color shades, suggestions on the preparation and care of stock 
solutions for various food products and other useful data. 


CERTIFIED COLOR DIVISION 


NATIONAL ANILINE DIVISION attieo cHEMICAL & DYE CORPORATION * 40 RECTOR ST., NEW YORK 6, N. Y. 
Boston Charlotte Chicago Philadelphia Portland, Ore San Francisco Toronto 
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IFT ACTIONS AND REACTIONS... 


THE AGRICULTURAL RESEARCH INSTITUTE... of federal and state experiment stations and scientiti 


Notes on Annual Meeting 


The Agricultural Research Institute held its Fourth 
Annual Meeting in Washington, D. C., October 17-18, 
1955. According to Dr. Frank L. Gunderson, Liaison 
Representative of nearly a hundred research- 
minded men from agricultural industries, government, 
and universities exchanged views and heard stimulating 
reports of achievements and of problems requiring mu- 
tual effort. Many of these related to foods, especially 
in the agricultural production stages. 

Dr. Heineman served as general chairman, while Dr. 
L.. E. Clifeorn, IFT President, presided over the ses- 
sion on progress reports of the committees of The Agri- 
cultural Board. The Board's committees cover essen- 
tially these areas: agricultural equipment, agricultural 
pests, animal breeding and genetics, animal health, bru- 
cellosis and leptospirosis, animal nutrition in some eight 
or ten species categories, fats and oils, feed composition, 
preservation of indigenous strains of maize, and range 
and pasture problems. 

The program included a challenging report by Pro- 
fessor A. G. Norman, Department of Botany, Univer- 
sity of Michigan, entitled “The Strategy of Research ;” 
an address, “The Farmer and the Future” by Ervin L. 
Peterson of the U. S. Department of Agriculture ; and a 
Symposium on “Corn in the American Economy.” A 
conference on Problems Involved in the Study, Evalua- 
tion, and Application of Pesticides was held under 
A.R.1. sponsorship in Washington on October 19. A 
review was made of the operations under the pesticide 
Public Law 518 as it bears on the work and planning 
of the FDA, of Land-Grant Colleges, and of the in- 
dustries. 

The Agriculture Research Institute was established in 
1951 as a means of organizing the scientific talents of 
industry, public agencies, scientific societies, and private 
institutions in support of the National Academy of 
Sciences — National Research Council's Agricultural 
Board, and to provide a forum for unrestricted discus- 
sion of common problems. 

Presidents of the A.R.1. have been, in turn: Dr. Roy 
C. Newton of Swift & Co.; Dr. Paul D. V. Manning of 
International Minerals and Chemical Corp.; and, Dr. 
H. E. ©. Heineman of Pet Milk Company—all very 
active members of IFT. 

Walter C. Dutton of the Dow Chemical Company is 
the 1956 President of the A.R.I. Max T. Goebel of 
DuPont was elected Vice President and Norman Ken- 
nedy of Corn Industries Research Foundation, Secre 
tary. A.R.I. has two types of membership: Class A 
membership comprises industrial firms who each con- 
tribute $300.00 per vear to help support the travel and 
subsistence expenses of members of the Agricultural 
Board, its committees and sub-committees to meetings, 
and to support the secretarial services. Class Bo mem 
bers are exempt from dues, and include representatives 
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and trade associations. 


PERKIN CENTENNIAL 1856-1956... 
Commemorating the Discovery of Aniline Dyes 


During 1956, the entire chemical world is paying 
tribute to William Henry Verkin, an inventive genius 
whose research-conscious mind was responsible for cre 
ating the first synthetic dve—known historically as Per 
kin’s mauve. Perkins attempt to synthesize quinine 
and his efforts, insofar as his objective was concerned, 
were a failure ; however, he did not let matters rest when 
he obtained some violet crystals instead of quinine 
Rather he pursued his experiments until he was able 
to market his product. 

His success spurred the desire to delve into the un 
known world of synthetic color, and shortly thereaftes 
others brought forth dyes that outrivalled nature's 
colors in virtually all respects. Man’s dependence upon 
natural dves was thus ended. From Perkin’s simple 
color, mauve, the range of coal-tar dves now numbers in 
the thousands, which provide the means to a richer, 
more beautiful, more colorful world. 

Little did Perkin realize the tremendous impact lis 
discovery would have upon the chemical industry. | l¢ 
could scarcely have foreseen the far-reaching effect it 
would have upon nations throughout the world and how 
the invention of a synthetically produced dye would 
result in the development of countless other chemicals 
and intermediates stemming from research in dyes. 
These have been used to synthesize many photographic 
chemicals, perfumes, flavorings and insecticides as well 
as pharmaceuticals, plastics, resins, surface-active agents, 
agricultural chemicals, textile fibers and other organic 
compounds that have become a part of modern life. The 
raw materials and intermediate chemicals used in dye 
manufacture have also provided a broad range of medici 
nal, petroleum and rubber chemicals. 

\ number of outstanding new commercial products 
that are not related chemically to dyes nevertheless owe 
their successful manufacture to engineering research 
and experience gained in the production of dyes. This 
is particularly true of synthetic rubber and tetraethyl 
lead. These offshoots of dye manufacture make their 
way into every avenue of commerce. They are part of 
an enormous and ever-growing stream of chemical in 
ventions, many of which have given rise to complete 


industries in themselves. 


The Centennial 
lhe Centennial of Perkin’s discovery will be climaxed 
by a celebration during the week of September 10, 1956, 
at the Waldorf-Astoria Hlotel, New York City The 
(Observance is sponsored by the .\merican .\ssociation 


of Textile Chemists and ¢ olorists, chirected by the Per 


kin Centenmal Committee, and is considered to be of 


such import to leading techmical, chemical and scientific 
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FOR THE TOPS IN TASTE... for assured stability, flavor quality and strength, trade 
experience confirms the fact that soft drinks and summer beverage powders can be made 
better and more economically with FRITZSCHE’S TRUER, LIVELIER, MORE CONCENTRATED LIQUID 
FLAVORINGS. Remember: Your product is ONLY as good as its FLAVOR! 


For useful information on this or other food 
or beverage flavoring needs, write our Flavor 
Division, Dept. FT. 


PORT AUTHORITY BUILDING, 76 NINTH AVENUE, NEW YORK 11, N.Y. 


BRANCH OFFICES and *STOCKS: Atlanta, Georgia, Boston, Massachusetts, ‘Chicago, Ulinois, Cincinnati, 
Obie, Las Angeles Califorma Philadel phia, Pennsylvania San Framcisco, California, St. Louis, Missouri, 
Montreal and *Toronto, Canada and * Mexico, D. F. FACTORY: Clifton, N. J 
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Originally published as individual articles, the Roche “Vital Story” 
series has been gathered into a sixteen page brochure. 


Covering all of the enriched cereal grain foods, this brochure gives you 
accurate information about enriched white flour, enriched white bread, 
enriched macaroni products, enriched white rice, enriched farine and 
pastina, enriched corn meal and grits, fortified or restored breakfast cereals. 


You will find this brochure of much help as a reference source. 
Why not send for your personal copy today? Just write to the Vitamin Division. 
There is no charge, of course. If you need a quantity in your work— 
in teaching, for example—please tell us. We shall be happy to 
fill your request for reasonable quantities. 


Roche is proud of the part it has played in the research and production 
of vitamins which now make so many good foods better through enrichment, 
fortification and restoration for the better health of millions the world over. 


Vitamin Division + HOFFMANN-LA ROCHE INC. 
Nutley 10, New Jersey, NUtley 2-5000. In New York City dial OXford 5-1400 


In Canada: Hoffmann-la Roche Ltd., 286 St. Paul Street, West; Montreal, Quebec 
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With this new, sectional design Niagara 
condenser you avoid the many troubles due 
to faulty condensing and get at all times the 
full capacity your refrigerating plant should 
afford. 

You benefit from extra saving in upkeep 
labor and expense. The casing of this new 
condenser is made of sections each sepa- 
rately removable, giving you access to all 
parts for easy inspection to head off dirt 
and corrosion, to clean the coils easily from 
either side. 

You benefit from greater efficiency in 
condensing. A simpler method of using 
evaporative cooling improves heat transfer. 
You benefit from Niagara features that re- 
move super-heat before condensing and 
keep the system purged of oil. You save 
95% of the cooling water cost. 

You benefit from a low first cost, lower 
freight cost and less expense in erection. 

Capacity range is from 90 to 240 tons. Write 


for Niagara Bulletin 131. Find out how 
your plant can save expense this season, 


NIAGARA BLOWER 
COMPANY 


Dept. F.T., 405 Lexington Avenue 
NEW YORK 17, N. Y. 


District Engineers in Principal Cities 
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(Continued trom page 2) 
societies concerned with the production or application of 
color that twenty-seven such organizations and two de- 
partments of the U. S. Government have signified their 
desire to participate in the occasion. 

(on Wednesday, September 12th, the Institute of Food 
lechnologists will present a special scientific program 
under the chairmanship of Dr. B. E. Proctor, Professor 
and Head of the Department of Food Technology at 
M.1.1T. The tentative program covers the following : 

lie STRUCTURE AND PROPERTIES OF PRESENT Day 
Koop Cotors, by Dr. Samuel Zuckerman—Tech. 
Director, Brooklyn Div., Hl. Kohnstamm & Co., 
Ine. 

SUGAR AND CaNnpies by Philip Gott, 
President, National Confectioners’ Association. 

Meat AND Meat Propucts by Henry Kraybill, Vice 
President and Director of Research and Education, 
American Meat Institute Foundation. 

CEREALS AND BAkep Propucts by William B. Brad 
ley, Scientific Div., American Institute of Baking. 

SIGNIFICANCE OF CoLtor IN Dairy Propucts by 
\rnold A. Johnson, President, National Dairy Re- 
search Laboratories, Inc. 

Citrus Propucts by Kenneth H. Klipstein, General 
Manager, Research Division, American Cyanamid 
Company 

Aspects oF Foop Cotors From THE 
CONSUMER'S STANDPOINT by Dean Foster, Director 
of Laboratories, U. S. Testing Co., Inc. 


HEARINGS ON FOOD ADDITIVE BILLS — MOST 
RECENT DEVELOPMENTS 

Several new steps in food additives legislation have 
been taken since copy for “IFT Actions and Reactions” 
for the March issue of Foop TEcu NOLOGY went to press. 
\s indicated in a footnote to that report, Commissioner 
George I’. Larrick, Food and Drug Administration, 
and William W. Goodrich, Assistant General Counsel 
for Food and Drugs of the Department of Health, Edu- 
cation and Welfare testified on February 14th. 

l’repared statements by Commissioner Larrick and 
Counsel Goodrich were heard by the Health and Science 
Subcommittee of the House of Representatives’ Com- 
mittee on Interstate and Foreign Commerce. Interroga- 
tion of the witnesses, according to regular practice, was 
limited to members of the Subcommitte under the Chair 
inanship of Representative Percy Priest. 

The Hearing was concluded on that day with the 
exception that the committee may hear witnesses on 
the effect of radiation on foods. Pending that decision 
the Hearing Record (as of early April) is not available 
for distribution. 

Commissioner Larrick and Counsel Goodrich empha- 
sized the need for legislation and favored the Delaney 
Bill HR 4475. Dr. Larrick stated new legislation is 
needed” . first, to fill the gap in the present law 
which permits untested or inadequately tested chemi- 
cals to enter the food supply and second, to relax the 
present rule which flatly prohibits unnecessary or 
avoidable poisons in food.” Dr, Larrick regards the 
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prerequisite of “functional value” as relating to only 
the “chemicals that are not plainly harmless sub 
stances.” He favors, also, a provision contained in 
some bills, permitting the Secretary to exempt addi 
tives for research purposes. 

FDA’s Counsel Goodrich declared very positively 
the Administration’s preference “for solution of the 
questions of safety of new chemicals in food through 
the administrative process with review by the United 
States Courts of Appeals .” (as provided in the 
Delaney Bill HR 4475). Also, Mr. Goodrich empha 
sized “We oppose both the declaratory judgment 
approach (as in the Priest-O’llara Bills HR 8271 and 
8275) and the injunction procedure” as in earlier 
()Hara-Priest Bills. 

Mr. Goodrich’s firm views and presentation brought 
the only sharp exchange of the Hearing. Rep. O'llara 
was moved to call Mr. Goodrich’s analy sis of the effect 
of the Priest-O’ Hara Bills (8271 and 8275) a most dis 
torted interpretation. Questioning brought out that the 
FDA officials, great as they believe the need is for new 
legislation, would rather forego new legislation than to 
have a new law providing procedure for declaratory 
judgment or trial de novo in the District Courts in lieu 
of the present administrative process. In both cases. 
there would be an appeal to the Circuit Courts of 
Appeal. It may be recalled that it was only through 
and after incorporation of the “declaratory judgment” 
provision that widest endorsement of proposed legisla 
tion was obtained by the spokesmen for the broad and 
diverse industries affected. 

Thus it was on the major procedural issue of the 
declaratory judgment that the Hearing adjourned on 
February 14th with strong differences of opinion. still 
evident. 

Food and chemical industries’ representatives felt so 
strongly on the procedurel phase and on some other 
aspects that they submitted supplemental statements 
te the committee, during February and March. These, 
too, are a part of the public record. 

Based on the testimony, a majority of the industries 
favor omission of the scientific advisory ad hoe com 
mittee. However, it is also pertinent to the readers of 
this journal that one well known food scientist with 
broad experience on techno-legal matters and pro 
cedures sent a letter to the Chairman of the Committee 
advocating, and giving reasons for, an ad hoc scientific 
advisory committee such as in the Miller Bill 11R 8748 
on this subject and as it is also in the Miller lesticide 
Law 518. 

At the end of the first week of April there was no 
evidence that a revision and reconciliation of all views 
on the food additives subject can be readily accom 
plished. It is possible the Committee Chairman may 
refer the entire matter back to the interested parties 
with a suggestion they try to work out some compro 
mise before the next session of Congress. In any event, 
it is unlikely that a compromise Bill will get through the 
Committee, the House and the Senate during the re 
mainder of this 84th Congress. 

FRANK L. GUNDERSON 
Technical Consultant 
Washington, D. C. 


Yes... or at least the story told by 
a photograph can. The instrument 
you see is a densitometer—a sensi- 
tive and important piece of testing 
equipment. Its assignment is to help 
interpret photographs (taken with 
a light spectograph) of spectra that 
result from vaporizing metal samples 
in an emission spectograph. 

Each element in the metal tested 
is represented by a perpendicular 
line on a film which is projected on 
the densitometer’s screen. The in- 
tensity of each spectral line indicates 
the quantity of each element present. 
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By projecting the findings of these 
careful research steps into the actual 
making of steel, U. S. Steel is able 
to control these elements closely and 
thus produce the best obtainable 
steel strip for the manufacture of 
quality tinplate. Fine quality tin- 
plate means more perfect protection 


for your products. 

The constant efforts of scientists, 
chemists, engineers and technicians 
in U. S. Steel’s Applied Research 
Laboratory have contributed much 
to the opening of entirely new fields 
of products that may be preserved, 
protected and marketed in tin cans. 


USS TINPLATE 


UNITED STATES STEEL CORPORATION 
525 William Penn Place ° 


Pittsburgh 30, Pa. 
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Help for the conscientious 


We make Myverol® Distilled Monoglycerides, Type 18-06, 
for the man who has an “‘all-vegetable"’ label to live with. 
We make it so that he need not deny his product those 
wonderful texture effects obtainable with Type 18-00 in 
shortening, baked goods, margarine, icing, and frozen 
desserts just because the tiny amount of it he would 
need is made from hydrogenated lard. 

Type 18-06 gives him a flake-type genuine Myvero/ mono- 
glyceride, with all the advantage it means in economy, 
purity, and effectiveness—but made from hydrogenated 
vegetable oil and U. S. P. Standard glycerine. The only 
preservative is a trace of citric acid, which confers ex- 


cellent stability. 


Distribution of fatty acid chain lengths is not exactly 


the same in Type 18-06 as in Type 18-00, the 18-00 tending 
to run a trifle lower in saponification number. Iodine 
value of 18-06 is a trifle higher. Both congeal at about 
68 C. Both contain no less than 90% active mono, not 
counting 2-monoglycerides, which are active too. 

Despite the close similarity, it is advisable to run some 
experiments on your products with 18-06, even if you are 
already very familiar with 18-00. If you're not, it’s even 
more advisable. 

For generous samples and helpful advice, write Dastél- 
lation Products Industries, Rochester 3, N. Y. Sales 
offices: New York, Chicago, and Memphis « W. M. 
Gillies and Company, Los Angeles, Portland, and San 
Francisco ¢ Charles Albert Smith Limited, Montreal and 


Toronto. 


distillers of 

monoglycerides 
made from 40] 
natural fats 
and oils 


Also... vitamin A in bulk 
for foods and pharmaceuticals 


Distillation Srededs industries 
iso division of Eastman Kodak Company 


BOOKS... 


Economic GEOGRAPHY OF INDUSTRIAL MATERIALS 
Edited by Albert S. Carlson. Reinhold Publishing Cor 
poration. New York, New York. 

A considerable amount of material of interest to food 
technologists is covered in this useful book. Although 
only one of the five parts is directly addressed to the 
economic geography of food, the interdependency o 
modern industries makes this book a greater resource 
of data for food industry people than might be assumed 
Part I, which is devoted to “populations and their re 
sources” and “transportation,” furnishes the economic, 
technological, and geographic background that explains 
the distribution of North American populations, chiefly, 
that of the U.S.A. The influence of technology on 
transportation is also presented. Part I] contains an 
adequate treatment of the major sources of industrial 
fuel and power—coal, petroleum, and electric power. 
The short essay on atomic power which supplements 
the chapter on electric power outlines, perhaps too 
meagerly, the present status and future possibilities of 
atomic power development. Part ILI, entitled “Products 
from Minerals,” describes the effect on the economy of 
steel, copper, aluminum, nickel, titanium, phosphate 
rock, sulfuric acid, lead, and glass—each a chapter in 
itself and written by specialist. In general the 
approach is the growth of the particular industry, source 
of the ore, production proced'res, economics of produc 
tion, transportation, labor supply, and the role of re 
search. “Natural and Synthetic Products” are discussed 
in Part IV, with forest products, textile raw materials, 
organic chemicals, and cotton seed as chapter topics 

Part V treats of agricultural and food products, th 
coverage being limited to the “dairy industry” and “food 
and agriculture,” the latter chapter being contributed 
by Dr. F. C. Blanck, editor of the recently published 
Handbook of Food and Agriculture. The economic 
geography of the dairy industry is well told—and it 
might be mentioned that the chapter illuminates a num 
ber of topics over and beyond the economic geograpl \ 
of the dairy industry. Perhaps no branch of the food 
industry could exhibit so many changing patterns. Over 
recent years, new production methods, intensification of 
sanitation measures, diversification of products, com 
petition from non-dairy sources, and changes in con 
sumer habits have stimulated, and at times bedeviled, 
the industry. Dr. Blanck’s chapter on agriculture and 
food gives structure to a vast subject matter—no small 
trick in itseli—and in addition is generously supplied 
with tables and charts that recapitulate the essential 
facts in an everchanging food economy. A neat com 
pendium of factors that influence the location of a food 
plant is included. 

MartTIN S. 


Chicago, Hlinois 
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About vitamin A and | 


We make vitamin A. 


We're specialists— 


Vitamins A and E are the principal phar- 
maceutical products we make so we con- 

Myvax 


centrate a lot of research effort on them. 


We're manufacturer's manufacturers— — — — — — — — — — — — | 


We sell only in bulk to other manufacturers 


Our vitamin A tastes good— 


It has an exceedingly faint but pleasant 


taste and odor. 


We can ship it from stock— 


You can reduce your inventory 
by letting us keep it for you 


We've been 20 years in the vitamin A business— id 


People who have spent their working lives, first ¢ 
with natural vitamin A and later with synthetic A, 
arc always on hand with useful technical talk of the 
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We manufacture Myvax" Vitamin A Acetate and Palmitate 


in potencies up to 1,600,000 units per gram. We also make some other forms of vitamin 

A. The product is the result of a synthesis we devised ourselves and is as good, if not ’ 

better, than any you can get. For information or a quotation, write Distillation Prod- 

ucts Industries, Rochester 3, N. Y. Sales offices: New York, Chicago, and Memphis e f 
W. M. Gillies and Company, Los Angeles, Portland, and San Francisco « Charles | 
Albert Smith Limited, Montreal and Toronto. : 


leaders in research and production of vitamin A 


» @ Also... vitamin E... distilled monoglycerides 
...some 3500 Eastman Organic 


Chemicals for science and industry 


Distillation Products Industries iso division o Eastman Kodak Company 
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FEATURING THIS MONTH... 


Educating Food Technologists’ 


M ANY INSTRUCTIVE ARTICLES” have been written 
on the general curricula of food technology divisions. 
In all of them there is more or less the same trend of 
thought ; namely, a laudable desire to integrate the mini- 
mum requirements in the various biological disciplines 
with the fundamental engineering subjects." 

None of these articles, however, dealt in detail with 
the syllabus of the main subject involved; namely the 
subject of food technology proper. This is a challenging 
field of educational inauiry and it is the intention of the 
writer to present here a short outline of such a course as 
given at the Technion-Isracl Institute of Technology in 
Haifa, Israel. 

The Division of Food Technology at this Institute is 
only two years old. While using with advantage t! 
experience of many important similar institutions in 
the U. S. and elsewhere, we have tried in certain re- 
spects to open somewhat new avenues of educational 
philosophy and practice, as shown below. It is our 
belief that the syllabus and its actual application may 
he of interest to other teachers elsewhere. On the other 
hand, we expect to be able to profit from any construc 
tive criticism which, we hope, this article will evoke. 

General curriculum of the division. [Before clescril) 
ing the syllabus of our course in Food Technology, here 
are a few words regarding the curriculum adopted. 
The Division in question is part of the Faculty of 
Chemical Technology. The duration of study is four 
years of which the first two are taken by all students 
of the Faculty, the last two years being spent in the 
Division of Food Technology. The specific subjects 
taught in the last two vears are: 


Third Year Fourth Year 


Physical Chemistry 
Organic Chemistry 
General Biology 
Biochemistry 

General Microbiology 
Chemical Engineering 
Food Technology 


Physical Chemistry 
Quality Control and Food 

Evaluation 
Sanitation 
Nutrition 
Industrial Microbiology 
Chemical Engineering 
Food Technology 
Instrumentation 
Chemical Engineering 

Economics 
Undergraduate Research 

* Contributed by Dr. Braverman on March 7, 1956. 

"Some six years ago Foop TecuNo.ocy published a series 
of such articles. The intention was to elucidate the basic ideas 
that govern the curricula of American institutions in the field 
of Food Technology (3, 4, 5, 6,7). This series was preceded by 
two articles written by the veteran educator, Dr. W. V. Cruess 
of the University of California (17, 2). Recently, Dr. Mounfield, 
the principal of the National College of Food Technology in 
London, wrote on the same subject in 1952 (9). 

©The most recent treatment of this topic is Dr. Proctor’s 
excellent article in Foon TecuNnontocy for March. 
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J. B. S. Braverman, D.Sc. 


Professor of Food Technology 
Technion-Israel 
Institute of Technology, Haifa 


The food technology syllabus. \t the very outset 
we were faced with the problem of how to teach the 
subject of Food Technology. There were obviously 
two possible ways: one—to give a descriptive course of 
the main food industries (milk products, milling and 
baking, canned fruits and vegetables, meat and_ fish 
products, ete., etc.), second—to design the course as a 
sequence of unit operations common to all food indus- 
tries. The first path calls for subsequent specialization in 
the various industries, since otherwise the descriptive 
course remains very superficial. Such additional spe 
cialization necessitates a substantial increase of a well 
trained staff quite out of proportion to the small group 
of students which might be expected in a small country 
such as ours. 

We have, therefore, chosen the second path: namely, 
preparing a student for a rather unknown fate, giving 
him the principles of food-engineering and expecting 
him to supplement his general knowledge of food indus 
tries by reading selected chapters in the existing text 
books of food technology. 

The following is a compiled list of Unit Operations 
which can be conveniently used as a syllabus in such a 
course. The bulk of the operations are divided into nine 
sections. The order in which the various operations are 
indicated in the list is more or less arbitrary so that it 
may well be that for a certain food process an operation 
listed further down in the list might precede the pre- 
viously listed one. Nevertheless, we have endeavoured 
to place most of the unit operations in a logical sequence 
applicable to most canned products. .\ somewhat simi 
lar list has been found in a recently published work on 
food engineering (8), but for some reason that list was 
compiled in an alphabetical order. Here is the list as we 
have developed it: 


Moving the Crop 

1 Harvesting 

2 Unloading 

3 Storing 
1.3.1 Ripening 
1.3.2 Cold Storing 
1.3.3 Gas Storage 


1.4 Conveying 


2 Selecting Operations 
2.1 Grading 
2.2 Sizing 
2.3 Washing 
2.3.1 Soaking 
2.3.2 Rinsing 
3. Sise Reducing Operations 


3.1 Crushing 
3.1.1 Grinding 
3.1.2) Milling (Pulverizing) 


(Continued on page 12) 


it sets a man to thinking! 


“Flavor Improvement, New Products, Product Development—what 
I would have given for that kind of help when I started this business. 


“Come to think of it an outside evaluation of flavor might be a 
smart move for us. Then if our product has become a little 
old fashioned, we will find it out before decreasing sales tell us. 


“Guess we should check with them on Product Development, 
Eye-Appeal, New Product Suggestions, too. We've known the Stange 
name for years so—like they suggest—perhaps we'd...better check 


with Stange and be sure? 


The WM. J.STANGE CO., Manufacturers of 
Seasonings and Food Colors, extends to the 
Food Industry a three-fold service involving 
Flavor and Color Ilmprovement—Product De- 
velopment—New Product Suggestions. Any 
or all three services are available through a 


Stange representative or by letter. 


better check with 


and be sure 


50-A MICROGROUND SPICE CREAM OF SPICE SOLUBLE SEASONING GROUND SPICE 
NDGA ANTIOXIDANT PEACOCK BRAND CERTIFIED FOOD COLOR 
WM. J. STANGE CO. 
Chicago 12, Ill. Paterson 4, N. J. Oakland 21, Calif. 
CANADA: Stange-Pemberton, Ltd.—New Toronto, Ontario 


MEXICO: Stange-Pesa, S. A—Mexico City 
Litho in U.S.A. 
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(Continued from page 10) 


Disintegrating ( Pulping) 
Cutting 

3.3.1 Slicing 

3.3.2 Dicing 

Sectioning (See Figure 1) 
Shredding 


Figure 1. Illustrating a size reducing operation . . . sec- 


tioning grapefruit for a compot product manufactured in Israel. 


4.2 


wn 


Peeling Operations 
Stemming 

Peeling 

4.2.1 Lye peeling 
4.2.2 Flame peeling 
4.2.3 Steam peeling 
4.2.4 Rasping 
Pitting 

Coring 

Trimming 

Husking 

Shelling 

Dressing 


Chemical and Enzymatic Operations 


Heat Inactivation 
5.1.1 Blanching 
5.1.2 Hot Break 


Deaeration 
.1 Exhausting 
2 Use of Antioxidants 


uw 
hm 


Aeration 

Refining 

5.4.1 Bleaching 

5.4.2 Sulfuring 

5.4.3. Immersion 

Hardening 

5.5.1 Hydrogenation 
Aggregation 

5.6.1 Clarification (fining) 
5.6.2 Coagulation (Clotting) 
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6.0 


6.7 


6.8 


8.4 


5.6.3 Curdling 

5.6.4 Churning 

Fortification (Vitamins and Minerals) 
Enzymatic Treatment 

5.8.1 Diastating 

5.8.2 Carbohydrate Elimination 
\geing 

Deodorization 


Adjusting pH 


Separating Operations 
Pressing 
Centrifugal Separation 
Screening 
Sifting 
Filtration 
6.5.1 Flotation 
6.5.2 Settling (Sedimentation) 
6.5.3 Fluid-fluid separation (Florentine flask) 
Crystallization 
Extraction 
6.7.1 Diffusion (Leaching) 
6.7.2 Digesting (Maceration) 
6.7.3 Enfleurage 
6.7.4 Percolation 
6.7.5 Selective extraction (counter current) 
Distillation 
6.8.1 Steam Distillation 
6.8.2 Vacuum Distillation 
6.8.2.1 Deoiling 
6.8.2.2 Fractional 
6.8.2.3 Molecular 
Adsorption 
6.9.1 lon Exchange 
6.9.2 Chromatographic Separation 
6.9.3 Decoloration 


Addition Operations 
Mixing 

1 Stirring 

2 Agitating 

3 Homogenation 

4 Emulsification 
7.1.5 Whipping 
Blending 

Kneading 

Coating 

7.4.1 Dipping 

7.4.2 Glazing 

7.4.3 Icing 

Dissolving 

7.5.1 Syruping 

7.5.2 Brining 
Flavouring and Aromatization 
7.6.1 Flavour enhancing 
Colouring 


Processing Operations 
Chemical Preservation 
Heat Preservation 
8.2.1 Pasteurization 
8.2.2 Sterilization 

8.2.2.1 End over end steriiization 
S23 

8.2.3.1 Steam injection 
8.2.4 Cooking 
Concentration (Evaporation ) 
8.3.1 Vacuum Concentration (See Figure 2) 
Jaking 

(Continued on page 14) 
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THE Sealva STORY OF Scaledln 


O 


Some years ago, van Ameringen-Haebler, Inc. developed and introduced 
SEALVA Flavors, the first truly hermetically “sealed-in” high quality dry 
flavors. This new technique in flavor-making was immediately recognized 
and enthusiastically accepted by the food industry. 


Since those early days, continuing improvements in sealing agents and P 
drying techniques plus the basic superiority in the quality of the natural or 
imitation flavors themselves, have combined to maintain SEALVA’s place rat 
as the ultimate in fully protected quality flavors. wa 


What can SEALVA do for your product? ¥y 


The adoption of SEALVA Flavors makes possible the use of absolute 
top quality flavor in dry mixes, because the finest of flavors are fully pro- 
tected in their powdered form against the ravages of deterioration caused 
by evaporation, oxidation, extended shelf-life, and they are practically im- 
pervious to chemical reaction with other ingredients in a mix or compound. O e 


Where can SEALVA Flavors be used to advantage? ~ 


SEALVA Flavors are ideal in any relatively dry, powdered, grained, { 

or flaked mixture to insure inert flavor retention in such products as cake ‘ e> 
mixes, gelatin desserts, cereals, drink powders, pudding mixes, dairy mixes, 
ice cream mixes, candies (pressed wafer), pharmaceuticals, proprietaries, 
oi] emulsions, etc. 


For better flavor we ask you to investigate SEALVA Flavors before you 
make your final decision on this most important ingredient. 


We are prepared to give you suggestions as to the methods of readily 
evaluating “sealed-in” flavors for your particular product and also will be 
happy to assist with technical recommendations for the application of 
SEALVA Flavors to improve your product. Literature and adequate sam- 
ples are available. 


O 
Va VAN A MERINGEN-H AEBCER,ANC.. 


$21 WEST 57th STREET, NEW YORK 19, NEW YORK 


| 
SEE US AT THE 1. F. T. MEETING IN ST. LOUIS - BOOTIT. NO. 58 | 
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(Continued from page 12) 
8.5 Drying (Dehydration) 
8.5.1 Natural Drying 
8.5.1.1. Sun drying 
8.5.1.2 Air drying 
8.5.2 Controlling drying 


8.5.2.1 Cabinet drying 
8.5.2.2 Tunnel drying 
8.5.2.3. Drum drying 
8.5.2.4 Rotary drying 
8.5.3.5 Spray drying 


5.3 Vacuum drying 
5.4 Infra-red drying 
5.5 Lyophilic drying 
8.6 *reservation by cold 
8.6.1 Quick freezing 
8.6.2 Concentration by freezing 
8.7 Fermentation 
8.7.1 Surface fermentation 
8.7.2 Submerged fermentation 
88 Salting 
8.9 Smoking 
8.10 Irradiation 
8.11 Various other methods: (Oligodynamic, Ultrasonics, 
E. K. filtration ) 


. vacuum evaporation used in 


Figure 2. Concentration 
a fruit-juice plant in Israel. 


9. Finishing Operations 
91 Shaping 
9.1.1 Forming 
91.2 Casting (Molding) 
9.1.3 Extruding 
91.4 Flaking 
9.1.5 Puffing 
92 Filling 
92.1 Aseptic filling 
922 Barreling 
9.3 Sealing (Seaming) 
9.3.1 Vacuum closing 
9.3.2 Steam injection closing 
94 Cooling 
95 Testing 
9.6 Marking (Coding) 
9.7 Labeling 
98 Packaging 
9.9 Boxing 


A number of unit operations as used in food process- 
ing have been probably overlooked, and the writer will 
be extremely indebted for any remarks concerning 
such omissions. 
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It has been found convenient to start this course with 
Section 8 on Processing Operations which are dealt with 
in considerable detail and which take normally a full 
semester. The second half year is spent on the remain- 
ing sections embodying the problems of moving the 
crop, selecting, size reducing, peeling, separating and 
final finishing operations. It should be emphasized that 
by no means every item mentioned can be treated in 
sufficient detail and it must be left to the discretion of 
the teacher and his specific circumstances to decide 
which of the Unit Operations should be discussed at 
greater or lesser length. 

Towards the end of the year, when the student is 
already familiar with the principles of biochemistry on 
the one hand and on the other has acquired some experi 
ence during the laboratory exercises, a review of the 
Chemical and Enzymatic Operations as given in Section 
5 of the above list is quite important. 


Laboratory exercises. This course is supplemented 
by a number of bench-scale experiments. An example 
of one year’s laboratory work is given herewith : 

(1) Pasteurization and sterilization of milk; centrifugation 
of cream and churning of butter; curdling of fermented 
milk products. 

(2) Canning of grapefruit segments (lye peeling, syruping, 
exhausting, sterilization ) 

(3) Fried potato chips (enzymatic and  non-enzymatic 
browning, use of antioxidants, preservation by drying ) 

(4) Tomato products (inactivation of pectolytic enzymes, 
concentration in vacuo) 

{5) Jams and Marmalades (formation and testing of gels; 
pectin grade evaluation) 

(6) Essential Oils of Peppermint, Eucalyptus and Lemon 
(extraction, separation and distillation ) 

(7) Preparation of pectin from lemon albedo. 

(8) Preparation of calcium citrate and citric acid from 
lemon juice (disintegration, pressing, clarification, preci 
pitation, concentration, crystallization ). 

Lacking full pilot-plant equipment most of these 
exercises are carried out on a bench scale so that every 
student is able to prepare a couple of tins or bottles of 
the product in question. 


Visits to industries. In addition to the laboratory 
exercises the students visit various food plants and after 
spending several hours there are called to submit a 
written report including a flow-sheet and short descrip- 
tions of the items of equipment. 


The examination at the end of the 3rd-year course. 
Although, as mentioned, the course is designed to 
describe Unit Operations—merely with examples of 
how these are used in various industries—the final 
examination is the reverse of this procedure. At this 
examination, lasting 4 hours, each student is given a 
package of some food product and is called upon to 
present in writing and by drawings a short project on 
its manufacture; he must prepare a flow sheet, stating 
which steps he would select in its processing and why, 
what equipment he would suggest, and the reason for 
that selection. This final examination is given in a 
room housing also the Divisional Library, and the 

(Continued on page 16) 
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NIFORMILY CAN 
EVEN HEAT PENETRATIOI 


“Conventional nen-agite- 
tien type cooking, where 
heating is by conduction, 
is both slow and yneven. 
. This type of cooking 
‘makes it necessory to 
@verheat the product at. 
the can’s periphery 
_. to reach sterility of 
center of the can. Ag 
a result, complete 
formity of product quale 
ity within the can is sel- | - 
~ dom possible. j 


; 


This superior Quality Control has made FMC ‘‘Sterilmatic’”* 
the standard of processing equipment for finer canned foods 


Within the “Sterilmatic” Continuous Pressure Cooker every can is cooked 
evenly and exactly alike through the combination of individual can rotation 
and agitation of the product within the can. Of course this rolling agitation 
and the consequent “basting” action depends on the consistency of the product. 
But the important point is that this is induced convection heating, which increases 
the rate of heat penetration, keeps cooking absolutely uniform, provides for the 
precise processing control you need to maintain consistently high standards 
of product quality. 


When you compare the process and compare the results, you'll sOOMer OF write for free booklets! ; — 
later replace with an FMC “Sterilmatic” Continuous Pressure Cooker and Cooler. —_ “the steriimatic Story" Ass 
So write today for full information, or call your nearest FMC representative. Showy ‘jo! this eavipment fe sisanscs 
operations. 
Norte: For products requiring very little agitation a Steritmatic Facts” | 
special type of reel and spiral mechanism is provided. 
*Trade Mark — Reg. U.S. Pat. Off. equipment. Beak 


FOOD MACHINERY AND CHEMICAL CORPORATION | 
Canning Machinery Division i 


General Sales Offices: a 
WESTERN: SAN JOSE , CALIFORNIA EASTERN: HOOPESTON, ILLINOIS ‘| 
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(Continued from page 14) 
student is free to use any book or journal available but 
always giving the reference. In other words the student 
is called on, in fact, to exercise the facilities and re- 
sources that he would be expected to have by a future 
and he would be free in such a situation to 


employer 


. the student is handed a 
package of some Israeli food product and asked to project its 
manufacture from readying of the raw product on through to 
filling, packaging and crating. 


Figure 3. For his finals . 


make use of auxiliary references. Our own object, 
however, is to learn to what extent the student has 
developed a capacity to use these references and skill 
in where to look for them. 

The short experience we have had at the Division 
since the academic year 1953/54 showed that notwith- 
standing the fact that the student did not have a 
descriptive course on food industries he found himself 
able to structure a general system of operations that 
makes up a given manufacturing process. 

The fourth-year students. So far we have described 
the Food Technology course for the 3rd-year students 
(Juniors). The Seniors in their last year also receive 
a course of Food Technology—comprising only selected 
chapters on various somewhat more complicated sub- 
jects of both a scientific and an engineering nature, 
such as: 

Enzymatic and non-enzymatic browning, 
Rheology as applied to food, 

Application of cold to food preservation 
Pumps used in food industry, 
Thermobacteriology, etc., etc. 


Undergraduate research. Instead of group exer- 
cises, every senior is given a small problem for under- 
graduate research which he has to tackle and work upon 
for 8 to 10 hour each week. The thesis at the end of 
the year is expected to include the results of his experi- 
mental work, a comprehensive review on some subject 
relating to his problem, such as, methods of analysis or 
measuring instruments employed (if any are involved), 
previous literature, and finally a suggested project if the 
problem in question has technological significance. 


The final examination. The final examination in 
the fourth year on the subject of Food Technology is 
a discussion of the student’s thesis before a small col- 
legium of two or three members of the staff. The 
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collegium tries to determine the student's general apti 
tude, his approach to the solution of a given problem 
and his appreciation of the fact that many different 
subjects constitute the complicated science which we 
call “food technology.” 


BIBLIOGRAPHY 


1. Cruess, W. V. Education of the Food Technologist from 
the Academic Viewpoint. Proceedings of the Institut 
Food Technologists, p. 133 (1941). 

2, Cruess, W. V. The Food Technology Division. /ruit /’rod 
J., 24, 275 (1945). 

3. Rusuton, J. H., anp Parker, M. EF. 
engineers for the food industry 
(1950). 

4. Wiecanp, E. H., anno Litwitier, E. M. Training the food 
technologist at Oregon State College. /ood Technol., 6, 
275 (1950). 

. Proctor, B. E. The training of food technologists at M. I. T. 
Food Technol., 6, 303 (1950). See also: New perspec 
tives on the training of food technologists at M. |. 1 
Ibid., 10, (3) p. 38ff. (1956). 

6. Fevvers, C. R., Levine, A. S., Anperson, E. E. The 
food technology curriculum at the University of Massa 
chusetts. Food Technol., 6, 335 (1950). 

. Heap, Henry T. Modern trends in technological educatior 
Food Technol., 6, 382 (1950). 

8 Parker, M. E., Harvey, E. S., AND Statecer, E. S 
Elements of Food Engineering. Volume I, 1952, Rein 
hold, New York, N. Y. 

9. Mounriexp, J. D., F. R. 1. ¢ 
food technology. Chemistry and Industry (London), 931 
(1953) 


\ course of study tor 
Food Technol., 6, 225 


uw 


Some aspects of education i 


In Memoriam 


Paul J. Kolachov, biochemist and research executive, 
died February 29, 1956, in Bogota, Colombia, where he 
had been director of the department of technological 
investigations, a joint enterprise of a Colombian group 
and the Armour Research Foundation. Born in Russia, 
he was educated at Prague, noted Czechoslovakian uni 
versity, and came to the United States in the late 1920's. 
He began his career at Columbia University as a chemis 
try instructor, going from there to Lincoln, Nebraska, 
where, as a chemist for the Roberts Dairy Company, he 
spent his first years in the industrial field. From Lin 
coln he moved to Peoria, Illinois, and the Hiram 
Walker and Sons research department. In 1936 he 
accepted an important post with Seagram and Sons, 
Louisville, Kentucky, where he spent the next 15 years. 
During World War II, Kolachov contributed counsel to 
the U. S. Department of Agriculture in their search for 
new sources for rubber (then a critical supply problem ) 
and actively followed through the effort to use a Eu 
ropean variant of the dandelion for this purpose. 

During the period just prior to his death, Kolachoy 
worked with the Armour Foundation in Chicago to set 
up the Colombia utilization research agency for study- 
ing the applications of chemistry to Colombian agricul- 
tural resources. His great progress in organizing and 
programming this work in Bogota was interrupted by 
his death on February 29. Paul J. Kolachov is survived 
by his widow, and one son, Sergei, a student at Yale 
University. 
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In ice cream, stick novelties, 
bets, low fat and other specialties, 
FropEX enhances flavor, makes tex- 
ture smoother, raises initial freezing 
toler- 


temperatures and 


The use of Fropex in 
freezing fruits and berries 


sher- 


increases 
ance to heat shock, builds total food 
solids content and improves melt- 
down. Used by a majority of manu- 
facturers for over two decades. 


CORN SYRUP SOLIDS 


FRODEX. 
In pie crusts, 
ter color, 


and enhanced flavor. without excessive sweetness. FRODEX | 
has proven itself time and again in | 
nnumerable applications, | 


In soups, icings, cake and 
pie mixes, dessert mixes, 


Cakes have increased volume, finer 
grain, smoother texture, 
shelf life, better flavor, richer crust 
color and are produced with a 
greater yield and at lower cost with 


Fropex means bet- 
faster baking, 


flake, greater stability and crispness 


prolonged 


improved 


Frankfurters, Sausages 


FRODEX minimi: 


Canned Meats 


es loss of 


A unique ingredient in that it en- 
_ppearance, flavor, stability 
life of a large variety of food 

Fropex Corn Syrup Solids 
product of a unique pat- 
ented process. 


nances 
and shelf 
product 
is itself the 


Odorless and tasteless, it holds and 
‘sparks’ other flavor; containing a 
large proportion of pro-sugars (edible 


dextrins), it supplies reducing sugars 


Our excellent laboratery facijities 
lisposal to help you get 
the most out of the advantages 
Fropex offers for your products—call 
ipon us today without obligation, 


are at your 


Fropex enhances natural 
color, retards oxidation, 


results in higher quality at drinks, muffins, pancake color during processing particularly in the neck of 
considerable savings. mixes and similar dry food and storage. It n excel bottle, and does not mask 
FRODEX prevents oxida- products, Frovex offers a lent moisture litioner the true condiment flavors 
tion and desiccation. It re- number of distinct advan- for longer shelf life, pro- of the catsup. | 
tains the natural color tages both in production motes better t less ; 
and more juice for full, of the mix and in the fin- shrinkage and mum 
firm fruit with greater ished end product. watering-off. Fropex is a 

better binding agent for 


natural fruit flavor. 


better apipearance, stabi- 
lizes high fat-conten 
products as an emulsify- 
ing agent. 


AMERICAN MAIZE 


PRODUCTS COMPANY 


250 PARK AVENVE © NEW VORK 17.N ¥ 


AVAILABLE IN BOTH POWDERED AND GRANULAR FORM 


ATLANTA®*® BOSTON «BROOKLYN* BUFFALO® CHICAGO* DENVER FORT WORTH * GRAND RAPIDS *LOS ANGELES | 
MEMPHIS « PHILADELPHIA PITTSBURGH PORTLAND ST. LOUIS « ST. PAUL * SAN FRANCISCO SEATTLE \ 
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MEETING 


KIMBALL TO GIVE MANAGEMENT VIEW 
OF INDUSTRIAL RESEARCH 


Speakers for the General Session, Monday morning, 
June 11, at St. Louis will be two noted Midwesterners— 
Dr. C. N. Kimball of the Midwest Research Institute 
and Representative A. L. Miller of the Fourth District, 
Nebraska. Dr. Kimball will discuss a topic close to the 
interests of food technologists, “How Management 
Looks at Industrial Research.” 

Dr. Charles N. Kimball, President of Midwest Re- 
search Institute since 1950, has a notable record oi 
achievement as a practicing engineer, an administrator 
of scientific research programs, and as a_ business 
executive. His point of view is an experienced one and 
he has been privileged to see all sides of the most power- 
ful influence on life today—research. Receiving his 
Doctor of Science degree at Harvard University in 
1934, he was associated thereafter until 1941 with the 
Radio Corporation of America in electronic research 

and development. He 
served concurrently on the 
Giraduate School Staff of 
New York University. 
During the war, Kimball 
was Vice President and a 
member of the Board of 
\ircraft Accessories Cor- 
poration, where he directed 
engineering research pro- 
grams on radar and its 
countermeasures under the 
ae sponsorship of the U. S. 
Army Air Forces and the 
Radio Research Laboratory 
at Harvard. A pioneer inthe field of radio communi- 


cations for railroads, he has served as a consultant to the 
Association of American Railroads. As Vice President 
of C. J. Patterson Company in Kansas City, he brought 
the application of industrial electronics to the baking, 
milling, and food fields. Subsequently, as Technical 
Director of the Research Laboratories of Bendix 
Aviation Corporation in Detroit, he supervised pro- 
grams in guided missiles studies, high altitude meteoro- 
logical measurements, and nuclear instrumentation, 
among others. 

Dr. Kimball's versatile technical interests may be 
seen in the fact that he is a Fellow of the Institute of 
Radio Engineers, a member of the American Associa- 
tion of Cereal Chemists, the Institute of Aeronautical 
Sciences, and Tau Beta Pi. He is a participant in the 
National Council of Consultants of the Small Business 
Administration, a member of the Board of Governors 
of the Scientific Research Society of America, and is 
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on the Board of Directors of the Young Presidents’ 


Organization. 


CHEMICALS IN FOODS LEGISLATION TO BE 
ANALYZED BY NEBRASKA CONGRESSMAN, 
DR. A. L. MILLER 


The history of chemicals in food legislation is replete 
with lively debate on such issues as standards of safety 
and levels of tolerance, procedures for establishing 
same, definitions of the term additive, the effect of 
legislation on research, and the respective roles of 
Government and Industry in protecting the public. 
The author of the Miller amendment, which is con 
ceded to be a great improvement over former pro 
cedures, will address the IFT membership on June 11. 

Dr. Arthur Lewis Miller, Republican, of Kimball, 
Nebr., born on a farm in Pierce County, Nebr., May 24, 
1892, was graduated from 
the Plainview ( Nebr.) High 
School in 1911 and from 
the Loyola Medical College, 
Chicago, Ill., in 1918. He 
taught in a rural school at 
Plainview, Nebr., for 2 
years. Discharged from the 
Medical Reserve Corps in 
January 1919, he has prac- 
ticed medicine and surgery 
in Kimball County, Nebr., 
since August 1919; Dr. 
Miller was a member of the 
Nebraska Unicameral Leg- 
islature, 1937-41, Stategovernor of Lions Clubs in 
1931, president of the State Medical Association 
in 1939, and a fellow of the American College of Sur- 
geons. He was elected to the Seventy-eighth Congress 
on November 3, 1942, and relected to the Seventy 
ninth, Eightieth, Eighty-first, Eighty-second, Eighty- 
third, and Eighty-fourth Congresses. 


MEMBERSHIP CERTIFICATES AVAILABLE 


Engrossed membership certificates will be furnished 
without cost to members of the Institute who were 
elected to membership prior to August 1, 1955. The 
Council of the Institute has authorized the issuance of 
these certificates to all members in good standing who 
desire them. Members elected after August 1, 1955, 
have been receiving them. If you are eligible for a 
certificate, write to the Executive Secretary, 176 West 
Adams Street, Chicago, Illinois. 
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SELECTED ABSTRACTS... 


Compiled by H. A. Campbell 


ANALYTICAL METHODS 


A new spot test for formaldehyde. 
West, P. W., ano Sen, B. (Coates 
Chem. Labs., La. State Univ., Baton 
Rouge). Anal. Chem., 27, 1460-1 (1955). 
A new method for detecting HCHO by 
means of a spot test on reagent paper has 
been developed. The reagent papers are 
prepd. by impregnating filter paper in an 
equil, mixt. of K tetracyanonickelate and 
dimethylglyoxime. As little as O.5y of 
HCHO can be detected. The test can be 
used as a semiquantitative method and is 
essentially free from interference. 


Determination of water by nuclear mag- 
netic resonance in hygroscopic ma- 
terials containing soluble solids. 

Parmer, K. J., AND Extsken, R. H. 
(Western Util. Res. Branch, Albany 10, 
Calif.). J. Agr. Food Chem., 4, 165-7 
(1956). 

Investigation of the influence of sol. 
solids in detns. of moisture in food products 
by use of nuclear magnetic resonance 
shows that the H nuclei of solutes absorb 
in a manner indistinguishable from the 
H nuclei of H:O in the high moisture re- 
gion under conditions of operation of the 
low-resolution spectrometer described by 
Shaw and Elsken. Data on several sugar 
solns., milk samples, and apple juice con- 
centrate illustrate the effect. 


BIOLOGICAL SCIENCES 


BIOCHEMISTRY 

The amino acid content of the proteins 
of barley grains. 

Forkes, B. F., ann W. 
(Dept. Botany, Univ. Bristol, Engl.). 
Biochem. J., 62, 4-11 (1956). 

The 4 chief protein fractions of barley 
grains were isolated; albumin, globulin, 
prolamin (hordein) and glutelin (hor- 
denin). The amino acid content of these 
fractions was detd. by microbiol. assay. It 
was observed that the albumin and globu- 
lin closely resemble the protoplasmic pro- 
teins in their amino acid content, while 
hordein and hordenin differ widely from 
it. 

The enzymic synthesis and degradation 
of starch. Part XX. The dispropor- 
tionating enzyme (D-enzyme) of the 
potato. 

Peat, S., WHELAN, W. J., AND REEs, 
W. R. (Univ. Coll. N. Wales, Bangor). 
J. Chem. Soc., 44-53 (1956). 

It is shown that p-enzyme is different 
from phosphorylase, r-enzyme and the 
amylases. It has not yet been possible to 
sep. D-enzyme from Q-enzyme but it is 
demonstrated that the branching and the 
disproportionating activity are due to 
independent enzymes. Evidence is pre- 
sented which shows that p-enzyme is a 
transglycosylase, transferring two or 
more glucose units from a maltodextrin 
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substrate to a suitable acceptor and that, 
in the transfer, only a-1: 4-glucosidic 
links are synthesized. The natural sub- 
strates for p-enzyme appear to be the 
maltodextrins, from maltotriose upwards ; 
neither glucose nor, in all probability 
maltose functions as donor substrate. The 
enzyme is not so selective with respect to 
the “accepting” mol. The enzyme system 
of the potato was capable of dispropor- 
tionating short-chain linear dextrins into 
products of lower and higher mol. wt. 


Chemistry and physiology of phospho- 
lipids. 

Berry, J. F. (Biochem. Diy. Chem. 
Inst.. Ontario, Canada). Nature, 177, 
21-3 (1956). 

A résumé of the papers presented at this 
symposium (October 12-13, 1955) is 
given. The first part of the symposium, 
entitled “Chemistry of Phospholipids,” 
dealt with advances in knowledge of the 
structure and properties of these sub- 
stances, including synthesis of glycerol- 
phosphatides (E. Baer) ; the chemistry of 
phosphoinositides (J. Folch) and sphingo- 
lipids (H.E. Carter). The second part 
of the symposium, entitled “Metabolism 
and Function of Phospholipids,” dealt 
with the biological synthesis of phospho- 
lipids (E. P. Kennedy); the in vitro 
metabolism of phospholipids (L. E. Ho- 
kin) and the current views on the function 
of phospholipids (J. M. R. Beveridge). 
The papers and discussions will be pub- 
lished in Can. J. Biochem. and Physiol. 


Detoxication of tung meal. 

Ler, J. G. (Dept. Agr. and Biol. Chem., 
La. State Univ., Baton Rouge). J. gr. 
Food Chem., 4, 67-8 (1956). 

Meals nontoxic to chicks and rats were 
produced by EtOH extn. followed by 
steaming. The quality of tung protein for 
the rat is low, with lysine being the limit- 
ing amino acid. Thus, tung meal does not 
offer much promise as an economical 
source of protein for cereal supplementa- 
tion. 


Infra-red absorption spectra and protein- 
sugar interactions. 

Goutpen, J. D. S. (Natl. Inst. for Re- 
search in Dairying, Univ. Reading, Engl. ). 
Nature, 177, 85-6 (1956). 

Protein-sugar interaction and its effect 
upon infra-red spectra is demonstrated by 
the spectra of 2 different mixts. of casein 
and lactose. It is postulated that the in- 
teraction of casein with sugars forms the 
first stage in the series of reactions in- 
volved in the browning of milk and that 
the carbohydrate and protein mols. are 
held together by an H-bonding mechanism. 


Rate of glycogenesis in the liver of the 
rat after parenteral administration 
of glucose, fructose and invert sugar. 

Lonetey, R. W., Suiexey, A. L., Ar- 
vic, O. H., ano Roe, J. H. (Dept. Bio- 


chem., Sch. Med., George Washington 
Univ., Washington, D. C.) /’roc. Soc. 
Exptl. Biol. Med., 90, 510-11 (1955). 
Rate of glycogenesis in the liver of the 
rat after intraperitoneal injection of sugar 
soln. was found to be highest after fruc 
tose, lowest after glucose, and inter 
mediate between fructose and glucos« 
after invert sugar. During the first 3 
hrs. after injection the rate of glycogen 
formation was approx. twice as fast after 
fructose as after glucose, a finding that 
explains, in part, the more rapid dis 
appearance from the blood of fructoss 
than glucose after parenteral administra 


tion. 


Carotenoids. 

Frank, S. Sct. .lmerican, 194, 80-6, 
January 1956. 

The possible role of the carotenoids in 
plants and animals is discussed. Particu 
lar emphasis is given to the possible re 
lationship between the carotenoid mol. and 
the synthesis of chlorophyll. 


MICROBIOLOGY 


Combined effects of heat and radiation 
in food sterilization. 

Kempe, L. L. (Dept. Bacteriol., Univ 
Mich., Ann Arbor). ppl. Microbiol., 3, 
346-52 (1955). 

Preirradiation with gamma rays from 
cobalt-60 sensitized the spores of Clos 
tridium botulinum to the subsequent lethal 
action of heat, but preliminary heat shock 
ing at 99° C. did not affect the lethal ac 
tion of subsequent gamma irradiation. In 
creased amts. of gamma radiation caused 
increased degrees of sensitization to the 
subsequent lethal action of heat. This was 
evidenced by the increasing steepness of 
the thermal-death time curves developed 
with those spores that received increas- 
ingly higher dosage of gamma radiation. 
The Fp value of Clostridium botulinum 
spores could be reduced approx. four-fold 
by preirradiation. The amt. of this effect 
was found to be less in gelatin and nu- 
trient broth than in phosphate buffer. 


NUTRITION 


The origin of fecal fat. I. Experiments 
with rats on a fat-free diet. 

Hosatek, A. (Univ. Graz. Germany 
Hoppe-Seylers Z. physiol. Chem., 298 
(1/2): 55-64 (1954); Biol. Abstr., 29, 
25629 (1955). 

The higher fatty acids present in the 
feces of rats on a fat-free diet was estd 
following extn. and pptn. with urea. 
When the cellulose content of the diet is 
increased so that the fecal dry wt. in- 
creases 4-fold, the fatty acid content is 
This is attributed to the increased rate of 
feces elimination and consequent decreased 
development of bacterial intestinal flora 
In confirmation of the theory that the 


(Continued on page 22) 


ries, 


IMITATICN RASPBERRY BY FIRMENICH 


reproduction of raspberries in their ful 


You get the direct and authentic 
Flavor by Firmenich. For Firmenich took fully rips 


1 their delicate and fug 


verfection in Raspberry 
freshlv severed from the stem, capturec tive Havor 
il research reconstructed it with all its significant and desirable components 
Firmenich Raspberry comes to vou as a precise and potent flavor material 
of the utmost puritv and stabilitv to enhance the flavor of 5 yroducts and 


to give them greater sales appeal. Samples and technical data on request. 


FIRMENICH INCORPORATED 


7 
and bv orig 
| 


(Continued trom page 20) 


origin of the fatty acids is bacterial it is 
demonstrated that a diet with a high cel- 
lulose content and supplemented with 
lerramycin leads to elimination of feces 
practically free of higher fatty acids. 


Comparative effects of dietary sucrose 
and cornstarch on tryptophan re- 
quirement of the rat. 

Bavetta, L. A.. Ersnorr, B. H. 
(Dept. Biochem., Univ. Southern Calif. 
Los Angeles) Pro Soc. Exptl. Biol. 
Ved., 90, 349-51 (1955) 

Immature female rats were fed trypto- 
phan-free rations supplemented with 
graded levels of d/-tryptophan and contg. 
cither sucrose or cornstarch as the source 
of dietary carbohydrate Rats fed dl- 
tryptophan at a level of 600 mg./kg. of 
diet grew poorly when sucrose was the 
dietary carbohydrate but showed a signifi- 
cant increment in body wt. over that ob- 
served on the sucrose-contg. diet when 
cornstarch replaced sucrose as the source 
of dietary carbohydrate. At higher levels 
of tryptophan supplementation (1.8 g. or 
5.4 g. dl-tryptophan/kg. of diet) no sig- 
nificant difference im wt. increment oc 
curred between rats fed cornstarch or 
sucrose contg. rations. 


Metabolism of the essential fatty acids. 
II. The metabolism of stearate, ole- 
ate, and linoleate by fat-deficient 
and normal mice. 

Meap, J. F., Staton, W. H., Ano 
Decker, A. B. (Atomic Energy Project, 
Med Univ. Calif.. Los Angeles). 
J. Biol. Chem., 218, 401-7 (1956). 

Normal and fat-deficient mice were 
given orally carboxy-labeled Me stearate, 
oleate, or linoleate. The C'' content of the 
respiratory CQ. and various body lipides 
were detd. Fat-deticient mice metabolized 
stearate and linoleate at a significantly 
vreater rate than did normal mice and 


oleate at a lower rate The incorporation 


ot ¢ into cholesterol seemed to bear an 
inverse relationship to that in total respira- 
tory CO. No evidence could be found 
for the conversion of oleate to linoleate in 

but linoleate may he converted to 


arachidonate 


Interrelationships of methionine and vi- 
tamin B. in human subjects. 

Maryvuez, L. R., CHestock, K. E., anb 
Reynoips, M. S. (Dept. Foods and Nutr., 
Univ. Wis., Madison). Proc. Soc. Exptl. 
Biol. Med., 90, 352-5 (1955) 

\ study of the inte rrelationship of 
methionine and pyridoxine was made in 
adult human subjects maintained on a 
semi-synthetic diet, low in vitamin B.. No 
effect of a high dosage of methionine on 
the urimary excretion of Be its 
metabolites was observed in the study 
Che role of vitamin By. in the methylation 
of nicotinamide is shown by the increased 


urinary eNxereth of N-methylnicotina 
whe obey thypeet given 
methionine plus pyridoxine but not when 


given only methionine 
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FOOD TECHNOLOGY, MAY, 1956 


Nutrition of aged cardiac patients. 

Monat, H. A. (Georgetown Univ 
Hosp., Washington). Geriatrics, 1U, 581-2 
(1955). 

\ new nutritional concept for aged car 
diacs based on a submaintenance dict low 
in calories but high in nutritional require 
ments and vitamins, with resulting im 
provement in general well-being of the 
elderly patient. Thus by increasing effec 
tiveness of cardiac medication, demand for 
such medication is diminished 


PHARMACOLOGY AND 
TOXICOLOGY 


Chemical model of drug action. 

Gero, A.. AND Reese. J. (Div 
Pharmacol., Hahnemann Med.  Coll., 
Phila., Pa). Setence 123, 100 (1956) 

\ hypothesis for the mechanism of drug 
action ts presented It is based on the 
observation that striking number of 
drugs that display a great variety ot 
effects contain certain functional groups 
at the same distance of about 5 \ from 
each other as the distance between 2 turns 
of the a-prote in helix. The fact that these 
functional groups (hydroxyl and amine) 
are capable of H-bonding suggests that 
the mols. of such drugs might be able to 
attach themselves by H-bonds to pro 
teins, thus changing the native H-bonding 
arrangement and the shape of the protein 
mols. If the protein is an enzyme, and if 
the change is great enough and occurs at a 
sufficiently critical pt. of the enzyme mol., 
an alteration of its specificity may result 
Drug action could be the consequence of 
such alteration in an enzyme. 


PHYSIOLOGY AND MEDICINE 
The metabolism of ethyl alcohol in the 


rat. 
Owens, A. H., AND E. kK 
(Dept. Pharmacol., The Johns Hopkins 
Univ., Baltimore, Md.). J. Pharmacol 


Exptl. Therap., 115, 360-70 (1955). 

In the rat, the rate of decline of the 
concen, of ale. in the blood is constant, im 
plying a constant rate of oxidation ind 
pendent of the amt. present. The rate of 
oxidation did not vary with doses of 1 and 
25 g per kg. The rate of oxidation was 
influenced by diet. On a protein-free diet 
it was decreased to about one-half and 
with 48 hrs. fasting to about one-third of 
the normal value. The rate of oxidation 
was usually increased by injection of Na 
pyruvate and DPN but similar increases 
occurred after injections of NaCl. This 
effect appears to be due to a discharge of 
the adrenal medulla. When alc. was given 
by mouth about 30° remained in the 
gastrointestinal tract at 1 hr. Subsequent 
absorption appeared to proceed at a const 
rate. 


Serum cholesterol reduction in patients 
by the oral administration of a brain 
extract. 

Jones, KR. J. CUniv. Chicago, Div. Biol 

Sen, Dept Mead.) Cli Ved... 

261-9 (19560). 


Nine subjects with coronary artery 


disease and varying degrees of hyper 
cholesterolemia were fed cerebrosice 
fraction of beet brain tor periods ot 3 tod 
wks. Each of the subjects showed a fall 
in serum cholesterol during the exptl 
period which was paralleled by significant 
but slightly lesser reduction in phospho 
lipid, neutral fat, and beta lipoprotei 
Phe alpha lipoprotein was not significantly 
affected 


The fallibility of the glucose tolerance 
test in the aged. 

WAGNER, \ (Northwestern Univ 
Med. Sch., Evanston, Geriatrics, 1U 
588-94 (1955) 

Annual sugar tolerance tests on a group 
ot aged women revealed no specihic cor 
relation between the characteristics of the 
glucose tolerance curves and the clinical 
state of the patient The most reliable 
index of metabolic defect appears to be 
persistent clevation of the fasting blood 
sugar Phree hour level is of secondary 
importance rather than two hour level 
Least reliable index is peak of curve 


ENGINEERING 
AND PLANT EQUIPMENT 


Mixing by agitation of miscible liquids. 
Part II. 

VAN DE Vusse, J. G. (Kininklijke/Shell- 
Laboratorium, Amsterdam). Chem. Eng 
Sci., 4, 209-20 (1955). 

In the second article of the series, vari 
ous recommended equations are presented 
for power consumption of several types of 


mixers. Also discussed at length are the 
factors to be considered for detg. optimum 
mixing conditions. 


Apparatus for automatic determination 
of gel time. 
Bittnemer, J. S.. Parrerre, R 
( Aecrojet-General Corp., Azusa, Calif 


-Inal. Chem., 28, 272-3 (1956) 

app periodically dispetises i glass 
bead to the surface of polymerization sam 
ple contained in a vial suspended in a 


const. temp bath The dispensed beads 
sink to the bottom of the vial as long as 
the sample is fluid \fter a gel has 
formed, subsequent beads are retained or 
the top surface of the sampk Che gel 
time 1s thus indicated by the no. of beads 
in the bottom of the gelled mass, each 
bead representing one time interval 


FOOD 
AND FOOD TECHNOLOGY 


FATS AND OILS 


A simplified method of preparing pure 
mono-, di- and tri-glycerides. 
Hartman, | (Fats Research Lab., 
Dept. Sci. and Ind. Research, Wellington, 
New Zealand). Nature, 176, 1024 (1955 
Method employs selective esterification 
m which the addn. of N-dimethyl 
formamide ensures the miscibility. of 
corol with other component 


cerides are prepd. using 5-10 mol. ot 
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taley’s 


SOY FLOURS 


SOY GRITS 


A boon to bakers and the food 
rocessing industry. Staley’s Soy 
‘lours add high quality protein 
value to all food products. (2 lbs. 

of Staley’s Soy Flour pack the 
rotein content of 6 dozen eggs.) 

Soy flours help to retain moisture 

and freshness, add to body and 

texture, and bring out color and 
flavor. Lecithinated soy flour 
supplies needed emulsifier and 
antioxidant properties. Staley’s 

Soy Flours offer desirable proper- 
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paint, insecticide, linoleum, ply- 

wood, and paper coating fields. 
Processed by special solvent 

extraction methods, 5 kinds of 
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complete data. 
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glycerol per 1 mol. of fatty acid chloride. 
Monoacid a,d-diglycerides are obtained 
using | mol. of glycerol per mol. of fatty 
acid chloride. Diacid diglycerides ar 
produced in the reaction between a mono 
glyceride and another fatty acid chloride 
used in approx. equimolar proportions. 
By extending this procedure to the prepn 
of mixed triglycerides, all 3 isomers of 
triglyceride contg. stearic, palmitic and 
oleic acid radicals are obtained in good 
yields by 3-stage direct esterification 


Urea adducts of glyceryl esters. 

Ayiwarp, F.. ann Woop, P. D. 
(Dept. Chem. and Food Technol., Borough 
Polytechnic, London). Nature, 177, 146 
(1956). 

Investigation of the possibility of prepg. 
pure glycerol mono-esters by stepwise 
extractive crystn. with urea in MeOH 
soln. from a mixt. of fatty acids, free 
glycerol and varying proportions of 
mono-, di- and tri-glycerides. Selected 
for study was a com. prepn. of mono- 
stearin. The most favorable results were 
obtained when the wt. ratio of lipid, urea 
and MeOH was 1:14:80 producing a 
lipid fraction in soln. of 90% monostearin 
content (or 83% yield) 


FRUITS AND VEGETABLES 


U. S. soybeans are food for the Japanese. 

Strayer, G. M. (Am. Soybean Assoc., 
Hudson, Iowa). Soybean Digest, 16, 8-10, 
January 1956. 

Japan imports 26 million bushels of soy 
beans which are processed in approx. 
3,000 oil mills, 6,000 soy sauce plants, 
5,000 soybean paste plants, and 50,000 
tofu or soybean cured plants. Soybeans 
and rice are the major dietary items. 
Wheat products and fish are the other 
important dietary constituents. In the 
Japanese diet, soybeans are seldom used 
in the whole state. They are usually fer- 
mented or made into milk and then the 
curd products utilized. 


Marketing vegetable proteins. 

Oxvenporr, H. A. (Spencer Kellogg & 
Sons, Inc., Buffalo, N. Y.). Soybean 
Digest, 16, 18-20, January 1956. 

Several years ago retailing of soy flour 
in small packages to the housewife was 
not successful enough to warrant continu- 
ation. Processors thereby decided that the 
proper place to sell soy flour was at the 
food processor and blender level. Soy 
flour is currently being used in cereal 
bread mixes, pancake and waffle mixes, 
infant foods, doughnuts, cookies, hypo- 
allergenic products and sausage binders 
and extenders. A considerable vol. of the 
meal is used in poultry, livestock and pet 
feeds. Soybeans are also used industrially 
in the manufacture of glue, paper coat- 
ings, paints, fine foam liquids, fiberboards, 
felt base floor coverings, printing inks, 
and leather finishers. 


Part I—Comparison of carotenoids of 
Valencia orange peel and pulp. Part 
IIl—Carotenoids of aged canned Va- 
lencia orange juice. 


Curt, A. anp Baitey, G. F. (West 
ern Util. Res. Branch, Albany 10, Calif.) 
J. Agr. Food Chom., 4, 156-62 (1956). 

\ comparison of the peel and pulp of 
early-season Valencia oranges showed 
over 60% of the total carotenoids but less 
free diols and polyols in the peel. Quali 
tatively the components were nearly iden 
tical; quantitatively peel carotenoids con 
tained much more violaxanthin. Counter 
current distribution studies of the caro 
tenoids of aged canned Valencia orange 
juice, stored for 3 years at room temp 
showed no significant hydrolysis of xan 
thophyll esters or changes in compn. of 
nonether carotenoids. The xanthophyll 
epoxides, about half of the total caroten 
oids of fresh orange juice, had entirely 
disappeared; the corresponding isomeric 
furanoxides were present in greater pro 
portions than in fresh juice. 


Influence of maturity and storage treat- 
ments upon the ascorbic acid content 
of the seeds of southern peas. 

Hoover, M. W. (Univ. Fla. Agr. Expt. 
Sta., Gainesville). Food Kesearch, 20 
469-73 (1955). 

Peas are high in ascorbic acid if har 
vested early and used immediately or 
stored at 40° F. up to 72 hrs. With higher 
storage temp. or longer storage time as 
corbic content decreases. Peas harvested 
later when the green color begins to leave 
the pod contain little ascorbic acid 


Effect of degree of enzyme inactivation 
and storage temperature on quality 
retention in frozen peas. 

Dietricu, W. ¢ Linpguist, F. | 
Bonart, G. S., Morris, H. J.. Nut 
rine, M. D. (Western Util. Res. Branch 
Albany 10, Calif.). food Research, 20, 
480-91 (1955). 


Peas contg. active catalase showe« 
greater loss of ascorbic acid and degrada 
tion of chlorophyll than peas in whic! 
catalase and peroxidase were inactivated 
Samples blanched just adequately for a 
semi quant. peroxidase test maintaine: 
hetter color, flavor, and more ascorbic 
acid than samples blanched either longer 
or shorter times. Amount of change in 
creased with increased storage temp 


MILK AND MILK PRODUCTS 


The relationship of serine deamination 
and hydrogen sulfide production by 
Lactobacillus casei to Cheddar cheese 
flavor. 

KRISTOFFERSEN, T., 

(Dairy Ind. Sec., lowa Agr. Exptl. Sta 

Ames). J. Dairy Sci., 38, 1319-25 (1955) 


AND NELSON, F. | 


Lactobacillus casei types were isolated 
from several samples of Cheddar chees« 
Types capable of producing H.S in the 
growth medium were found only in chees« 
with a flavor score of 39.0 or betier. The 
ability of the isolates to deaminate serine 
varied, but the strains showing the highest 
activity were isolated from the better sam 
ples of cheese. Some exptl. cheese Was 
examd. for -SH groups and “free” H.S 
of these values increased as the 
cheese matured. At 6 mos. the cheese 
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How Sunkist helps you... 


EXCHANGE 
OU OF ORANGE 


By far the best orange 
oil by any laboratory 
measurement. Always 
consistent, richer in 


flavor strength and more 


intense in aromatic 
constituents. Standard 


the world over for orange 


flavor excellence. 


In every field of food processing, new contributions are being 
made toward tomorrow’s better foods. Look at these typical Exchange 
Brand developments, based on 50 years of Sunkist research. 


EXCHANGE 
OF LEMON 


Unmatched quality and flavor 
that come only from 

quality California lemons... 
grown and skillfully 
processed by exacting 
Sunkist standards. The 
4-to-1 favorite over all other 
lemon oils combined! 


EXCHANGE 
PRESERVER’S PECTIN 


Here is even jell strength 
that guarantees a more 
consistent, uniform, finished 
product ...a smooth, 
perfect texture and 
complete reliability 

in setting control. 


EXCHANGE 
LOW METHOXYL PECTIN 


A natural fruit pectin that 
jells without sugar 
Completely tasteless, permit- 
ting the use of the most 
delicate flavors... allows 
the natural juicy fruit flavor 
to come through. Controls 
“running” or “weeping” 

in pies when cut. Famous 
too for aspics, jellied fruit 
or vegetable salads, 

dietetic preserves 

or non-sugar jells. 


EXCHANGE 
LEMON JUICE 


Brings out the natural flavor 
of any food product. A 
superior acidulant in the 
preparation of mayonnaise, 
fruit cocktail, figs, fruit 
nectar, prunes and other 
heavy-syrup products. Highly 
effective as an anti-oxidant 
in processing frozen foods, 
particularly frozen fish 
products. Available in 
concentrated or single 
strength form. 
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PRODUCT QUALITY 
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Soaring temperatures will accelerate the 

development of rancidity in your products 

which contain fats or oils. Protect them 

by using Sdstane, Universal's high po- 

tency anti-oxidant. 

With Sistane you can depend on these 

important advantages: 

© Longer product shelf life 

© Greater carry-through for protection of 
baked products and prepared mixes 

© Low cost per pound of stabilizer product 

© Superior oil-solubility 

© Easy and economical application 


Why take chances with consumer accept- 
ance of your products and risk expensive 
hot-weather returns. We'll be glad to 
recommend the Sdstane formulation that 
will give your products the greatest all- 
round protection. 


PROTECT YOUR PRODUCT WITH 


PRODUCTS DEPARTMENT 


UNIVERSAL OIL 
PRODUCTS COMPANY 


30 ALGONQUIN ROAD 
DES PLAINES, ILLINOIS, U.S. A. 
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contg. the highest relative concn. ot “ire 
H.S received the highest Cheddar favor 
intensity score. 


A quantitative evaluation of changes oc- 
curring during heat treatment of 
skimmilk at temperatures ranging 
from 170° to 300 F. 

Harcano, H. A., Courter, S. T., 
Town V. H., AND JENNEsS, R. (Dept 
Dairy Husbandry, Univ. Minn., St. Paul) 
J. Dairy Sci., 38, 1199-1207 (1955). 

At higher temp. the time required for a 
given degree of serum protem denatura 
tion is greater than that indicated by 
extrapolation of a plot based on lower 
temps. Heat treatments necessary for 
max. production of free sulfhydryl groups 
in skimmilk are defined. A_ specification 
of 80-85% serum protein denaturation 
should insure adequate baking quality for 


skimmilk. 
POTATOES 


Radiation and resistance of tubers to rot. 

Wacconer, P. E. (Dept. Plant Pathol., 
Conn. Agr. Exptl. Sta. New Haven) 
Am. Potato J 

Sprout-inhibiting doses of ionizing 
radiation do not increase resistance to 
infection of wounds by bacteria. Only 
periderm formation was inhibited by 
radiation. Thus, under certain conditions 
of inoculum, wounding, and atm., in 
creased rot can occur in irradiated pota 


toes. 


SUGARS AND STARCHES 


Quantitative determination of the amino 
acids of sugar cane juice. 

Roperts, J.. Martin, L. PF. 
(Southern Util. Res. Branch [SRRL], 
New Orleans, La.). Sugar, 51, 32-3 
(1956). 

Amino acid content of sugar cane juice 
is detd. by direct application of the juic« 
to a column of ion-exchange resin. Threo 
nine, proline, and phenylalanine have been 
identified as present in juice; these acids 
have not been previously reported it 
juice, 


Characterization of starch and related 
polysaccharides by differential ther 
mal analysis. 

Morita, H. (Chem. Div., Can. Dept 
Agr., Ottawa). Chem., 28, 64-7 
(1956). 

Differential thermal analysis was inves 
tigated as a technique for characterizing 
starches which showed thermal properties 
dependent upon the method of prepu. Dis 
tinct variations were observed among Ux 
amylose and amylopectin fractions \ 
tentative interpretation of the thermo 
grams is given. The analysis has been 
extended to glycogen, cellulose, and dex 
tran 


TASTE TESTING 


Variation in flavor judgments in a group 
situation. 
Foster, D., Pratt, C., AND SCHWARTZ, 
N. (U. S. Testing Co., Inc.). Food Ke 
search, 20, 539-44 (1955) 


(Continued on page 28) 
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To obtain UNIFORM product quality 


specify a 


PROCTOR CONTINUOUS CONVEYOR DRYER AT NATIONAL YEAST COMPANY 


Yeast requires sensitive drying methods. This Proctor installation 


at National Yeast Company maintains the uniform quality, color, 
and viability of the yeast at considerably increased drying rates. 


Uniform product quality can be obtained only through 
flexible, sensitive drying methods. Proctor equipment provides the 
construction features and controls necessary to achieve uniform 
drying. Many materials heretofore considered unsuitable for con- Rentini 
veyor drying can now be handled with speed and efficiency by means 
of Proctor pre-forming techniques. And, as always, Proctor equip- 
ment carries performance guarantees based on wide experience 
and careful analysis of the requirements. Write for complete infor- 
mation. Ask for bulletin +410. 


PROCTOR DRYING EQUIPMENT FOR 
FOOD AND PROCESS INDUSTRIES 


Truck Dryers Pre-forming Feeds 
Spray Dryers 


Philadelphia 20, Pa. 


PROCTOR & SCHWARTZ, INC. 


Manufacturers of Industrial Drying Equipment and Textile Machinery 
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Insure Uniform 
Quality Cooking 
DOUBLE-CHECK 
with COOK-CHEX 


The Easy-To-Use 
Cooking Indicator Tag 


When a Cook-Chex is attached to a 
retort basket... Anyone in your plant 
can double check, at a glance, two im- 
portant facts! 


The basket has, or has not, been 
through the cooking process. 


( it has, or has not, been subjected 
to proper cooking conditions. 


These two facts are important to you 
because they eliminate the usual prob- 
lems of: a wrong cook schedule, keep- 
ing baskets in sequence, and the pos- 
sibility of “losing” uncooked baskets! 


Easy-to-use Cook-Chex signal these es- 
sential facts automatically! Cook- 
Chex, produced with a purple chemical 
ink, turn color to green only after your 
proper cooking conditions have been 
achieved. Cook-Chex react to precise 
conditions of temperature, steam and 
time; and, may be ordered to meet 
your specific cooking requirements. 
Cook-Chex are also excellent as a low 
cost, permanent record for your cook- 
ing-room operations. 

Double-check with Cook-Chex to insure 
uniform quality in your food products. 
Send for supply of Cook-Chex samples. 


COOK: CHEX 


Another uct by ASEPTIC-THERMO 
INDICATOR COMPANY 


| Aseptic-Thermo Indicator Company | 
11471 Vanewen St., North Hollywood, Calif. 
Please send a FREE supply of Cook-Chex for 


| 

| | 
use with a cooking process of 
| degrees F., for ined minutes. FT-5 | 
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Kesponses of observers in a round-tabl 
situation were shown to be influenced by 
the report of the first observer. Qualita 
tive flavor differences and preferences 
were created where none existed 


ORGANIC CHEMISTRY 


The action of ionizing radiations on or- 
ganic compounds. 

Cottinson, E., anp A. J 
(Sch, Chem., Univ. Leeds, Engl). Quart 
Rev., 9, 311-27 (1955) 

\ summary of what is known about th: 
different types of reactions brought about 
by ionizing radiations, and the principles 
which lie behind them. Discussed are the 
polymerization of satd. and unsatd. hy 
drocarbons, as well as the behavior of the 
following to ionizing radiations: -OH, 
COOH, -NH., macromolecules, and aro 
matic compds. The effect of irradiation 
upon oxidation, halogenation, and reduc 
tion is also outlined. It is predicted that 
besides their possible use for the steriliza 
tion of foods and pharmaceuticals, ionizing 
radiations may also find application in the 
chem. industry, particularly in the pro 
duction of expensive chemicals, and the 
processes of polymerization, depolymeri 
zation, and chlorination 


PHYSICAL RESEARCH 


Peptization of lignins. 

$uzAGH, A., AND Tar, [. (Inst. fur 
Kolloidchemie and Kolloidtechnologie der 
Eotvos Lorand Universitat Budapest 
(Ungarn). Aolloid Z., 144, 45-58 (1955) 

Solubility of lignins goes through a 
max. as its concen. in the suspension 1. 
increased. Peptization of lignins is im 
paired in proportion to salt conens. and in 
accordance with lyotropic areas and 
valence of cations. Equivalent wts., uni 
cellar wts., aggregates, sol. stability and 
coagulability are discussed. 


The diffusion of water vapour in leather. 

Mitton, R. G. (Brit. Leather Manufs. 
Res. Assn., Milton Pk., Egham, Engl.). 
J. Soc. Leather Trades’ Chemists, 34, 385- 
400 (1955). 

In studies on both a “steady state” and 
“non-steady” state rate of diffusion of 
H.O vapor through leather it was shown 
that practically the whole of the transport 
of moisture takes place through the capil- 
lary spaces; at most, the amt. that diffuses 
through the solid fibers is less than 3% 
of the total in sole leathers, and less than 
1% in light leathers 


POLYMER RESEARCH 


Preparation and structure of synthetic 
hexose polymers. 

Ricketts, C. R., anno Rowe, C. E. 
(Birmingham Accident Hosp., Bath Row, 
3irmingham 15, Engl.). J. Chem. Soc., 
3809-13 (1955) 

Dry HCl passing over glucose mono- 
hydrate for 0.5 hr. gave a plastic mass that 


was permitted to polymerize 5 days to 
give maxX. vit ld of poly glue Total non 
dialyzable material was about 45°. Infra 
red absorption studies indicate the pres 
ence of 1:6 linkages, confirmed by iono 
phoresis in borate buffer of polyglucos: 
hydrolyzates lonophoresis of the poly 
merization mixt. shows the presence of 
maltose as well as isomaltose, so that 1:4 
linkages also probably occur. Polymers 
have been prepd trom maltose, lactose and 


galactose 


Negative thixotrophy of aqueous solu- 
tions of polymethacrylic acid. 

A. (Polymer Dept. Weiz 
mann Inst. of Set, Rehovot, Israel) 
Nature, 176, 1119 (1955). 

Aqueous solns. of polymethaerylic acid 
are believed to exhibit the pro 
nounced reversible isothermal increase 
consistency dering mechanical treatment 
as described in the literature. An explana 
tion for this characteristic is given 


MISCELLANEOUS 
INFORMATION 


X-rays for plants and soil. New analyti- 
cal method saves time and material. 

Branpr, C. S. (U.S. Plant, Soil, and 
Nutr. Lab., Ithaca, N. Farm hy 
Search 

The x-ray spectrograph is being used at 
the U. S. Plant, Soil and Nutrition Lab 
at Cornell Univ. for plant soil 
analysis. Tests are run and results re 
corded in about 2 hrs. as compared with a 
wk. using other methods. The spectro 
graph detects all 7 nutritional elements 
except Co and P. 


The Sargasso sea. 
RytHer, J. H. Set. 
98-104, January 1956 
Legends relate that the Sargasso Sea i 
the Atlantic Ocean is so thick with sea 
weed that ships cannot penetrate it. How 


American, 194, 


ever, further investigations have indicated 
that this body of water is really the 
biologi ally poorest HO ey 
studied 


occan 


An instrument for measuring soil-mois- 
ture deficit. 

STANHILL, G., AND Winter, E. J 
(Natl Vegetable Research Sta., War 
wick, Engl.). Nature, 176, 1276 (1955) 

Describes a combined rain-gauge and 
evaporimeter which may prove suitable for 
use by growers for day-to-day control ot 
irrigation and for use in meteorological 
stations. The instrument is intended to b« 
placed in a growing crop, so that it col 
lects rain and irrigation H.O in a common 
receiver; an evaporation surface, consist 
ing of an unglazed ceramic disc, draws its 
H.O supply by capillarity from this ré 
ceiver. When the instrument is correctly 
adjusted, the amt. of H.O in the receiver 
at any time corresponds to the amt. of 
H.O remaining in the soil, so indicating 
directly the current soil-moisture deficit. 
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DR. BERNARD E. PROCTOR NAMED 
1956 APPERT AWARD MEDALIST 


The Chicago Section of IFT has chosen Dr. Bernard 
I. Proctor as the 1956 Appert Medalist. A true exam- 
ple of outstanding achievement in food technology, Dr. 
Proctor has spent his entire professional career in 
teaching, research and adininistration —his greatest 
achievement being the improved production of young 
food technologists of superior quality. 


Dr. B. E. Proctor .. . 
to receive Appert Medal 
at 16th Annual Meeting 
of IFT, St. Louis, 
Missouri, in June 


Early years. [ernard FE. Proctor was born in Mal- 
den, Massachusetts, on May 5, 1901. He received his 
elementary education in the public schools of that city, 
then entered the Massachusetts Institute of Technology 
in 1919, and graduated with the class of 1923. His four 
years of undergraduate training brought him to know 
and become inspired by Professor Samuel C. Prescott, 
a man whose great influence on food research and 
technology needs no elaboration here for it is known 
to all. 

During this 4-year period Proctor the student became 
imbued with the appeal of a career in food technology 
and realized full well the desirability of graduate study 
in that relatively new field (then called Industrial 
tiology) at M.I. 7. While graduate training was 
appealing, he faced the very practical problem of self- 
support, and soon after receiving his S.B. degree 
accepted a post as Instructor in Biochemistry at the 
joston University School of Medicine. Fortunately, 
while there, he was able to pursue graduate studies at 

It was during this period that he married Miriam 
“Pat” Patten of Andover, Massachusetts. 

In 1927 he obtained his Ph.D. degree at M. I. T. and 
in the fall of that year began his career in Food Tech- 
nology at his Alma Mater. From an Instructorship in 
1927, he rose to become an Assistant Professor in 1930, 
an Associate Professor in 1936, and a full Professor in 
1944. 

Events in his career. During these seventeen years, 
Food Technology flourished at M.I. T. and under Dr. 
Proctor’s guidance it became known as an outstanding 
center in this field. 


AWARDS AND HONORS... 


The years 1937 and 1939 saw two outstanding lood 
Technology Conferences at M. 1. T. and from these two 
meetings the Institute of Food Technologists grew and 
was chartered. Dr, Proctor took an active part in the 
planning and execution of these conferences and in the 
formation of the Institute. The minutes of the early 
council meeting of the IFT reveal the vigorous and 
devoted part he played in forming and shaping its future 
course. He founded and was elected the first Chairman 
of the Northeast Section of the Institute. 

As a result of his tremendous efforts in developing 
Food Technology at M. 1. T., the Administration of the 
Massachusetts Institute of Technology in 1945 recog 
nized the growth and importance of this field and 
designated Food Technology as a separate department 
at M.1. T. It was placed on a par with the nineteen 
other departments and was authorized the right to 
grant degrees, both graduate and undergraduate. | hie 
Samuel Cate Prescott Laboratories of Food Technology 
were established during this period, and Dr. Proctor 
was appointed their Director. 

Dr. Proctor set up a new curriculum in Food Tech 
nology at M.I. T. in 1945 which began to attract stu 
dents from all over the world—a curriculum of great 
depth in the basic fundamentals of mathematics, physics, 
engineering, chemistry, bacteriology, etc., but also de 
signed to prepare young people for all types of jobs in 
all segments of our vast food industry. 

It was Dr. Proctor who inaugurated the Summet 
Refresher Course in Food Technology at M. 1. T. This 
course was designed for industrial scientists, teachers 
and researchers. Ile taught the course single-handed for 
many years, lecturing six hours per day for three weeks! 
(Since 1949, this course has been given by the entire 
departmental faculty of seven professors. ) 

Under Dr. Proctor’s leadership as Director of the 
Prescott Laboratories, research in the Department was 
greatly intensified and expanded. Pioneering and 
daring researches in “cold” sterilization began under his 
leadership in the 1940’s—a research program that has 
been broadened by the Military to a scope requiring a 
multimillion dollar annual budget! 

In 1951, Dr. Proctor was made Head of the Depart- 
ment of Food Technology. From a total of 26 personnel 
when he assumed administration, the Department has 
grown in size to almost cighty people. Over 240 papers 
and reports have emanated from research guided and 
encouraged by him—mostly original work in new and 
unchartered fields. Ile has been a steady contributor 
on his own account to food research. Tiis most recent 
contributions in original and potentially important 
research are in the area of evaluation of the rheological 
properties of foods, using new electronic techniques. 

During World War II he was Director of Sub- 
sistence and Packaging Research and Development of 
the Office of the Quartermaster General. Since that 
time he has served science and the nation as a member 
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(Continued trom page 30) 
or Chairman of a number of National Research Council 
Committees that act in an advisory capacity to Armed 
lorees food research and development. 

The impact that he made on the exploitation of the 
potentialities of “the peaceful atom” was recognized in 
1955 when he was appointed a member of the official 
delegation to the United Nations meeting at Geneva. 

llis professional affiliations and activities are too 
numerous to mention. To him IFT is probably his 
Most Important association. was made Vresident- 
lect of IFT in 1951, 
ensuing year 

Ile has also been active in the American Chemical 


serving as l’resident for the 


Society and has been Chairman of the Division of Agri- 
cultural and Food Chemistry and of the Herman Frasch 
Foundation Awards Committee since 1947, 

Bernie Proctor, by his ceaseless efforts and deep con- 
cern, could be designated as Mr. Food Technologist 
himself, and his countless friends throughout the world 
will rejoice in his being selected as the Appert Medalist 


of 1956, 


During his more than thirty years of professional 
activity, Dr. Proctor has been aided by his most charm 
ing wile, Pat. She has visited one food plant after 
another with him and is always present at both local as 
well as national IFT meetings. 

Bernie Proctor’s main hobby is fishing, and part of 
each summer is spent on the Contoocook River wher 
the Proctors have a small camp, the camp where D1 
Proctor spent his summers as a boy. Second only to 
fishing is his hobby of agriculture, and he prides himsel 
on the tremendous squashes produced in his garden by 
his own private enterprise. 

Hard work, astute and profound thinking and plan 
ning distinguish and characterize our 1956 medalist 
these plus his wonderful qualities of friendliness. Ahead 
of Dr, roetor are many productive vears—vears which 
will result in many more young people being so fortu 
hat his 


1¢ 


nate as to be able to say “he was my teacher.” 
research interest will also continue is a foregone cor 
clusion. [lis zeal to know is unquenchable, hi 
recognizes the challenge of the future as great impend 


ing events in technology cast their shadows before them 


IFT REGIONAL SECTIONS... 


SPEECHES, SPECIAL EVENTS, NEWS NOTES 


RADIATION TREATMENT OF FOODS * 
Potential—But Still in the Future 
L. E. CLircorn 


Nesearch Associate, American Can Company and I’ resident, 
Institute of Food Technologists 


FIVE MILLION DOLLAR, five vear Quarter- 
master Food and Container Institute program for the 


preservation of foods by ionizing radiations, more con- 
centrated research effort is being applied than ever to 
any other method of food preservation. The reasons for 
this are easily understood when one considers the com 
plexities of the process and its effect on the chemistry of 
foods. In addition, the safety criteria for the Food and 
Drug Administration (civilian) and Surgeon General 
(military ) acceptance of a new process for food preser- 
vation justifiably present time consuming and expensive 
investigations to prove non-toxicity. 

Nevertheless, authorities are convinced that patience 
and persistent research will produce important con- 
tributions to food preservation. The military objectives 
of the OMF&CI program are space and weight saving, 
extended storage life and increased acceptability of 
some ration items. Col. W. D. Jackson, Chief of the 
Research and Development Division of the Office of 
the Quartermaster General has cited three vital areas 
that will benefit if radiation processing proves practical : 


Presented by Dro Lo Clifeorn, president of the Tnstitute 
of Food Technologists, before the January 18 meeting of the 


New York Section of IFT. 
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(Quoted from Nucleonics (1) 


1. “Subsistence procurement—example: The shipping cost 
from Chicago to Tokyo is 8.7 cents/lb. for frozen 
and 3 cents for nonperishables. When possible, each mat 
receives 6.0 Ibs. of food per day, ‘ Ibs. of whic 
perishables (roughly 2.3 Ibs. of the ‘atter shipped 
the U. S.). Thus, perishables impose an additiona 
ping cost of 11 cents per man per day 


Ca 


e armed forces is geograp 


2, “The supply system for 11 


extensive. Supplying rishables to overseas area 
volves warehouses, railroad reefer cars, refrigerat 
ships, trucks, and trailers. Radiation processing coul 


relieve the congestion of machinery-laden naval vi 
and ameliorate the expense of static refrigerated facilitix 


3. “Food quality or quantity is a controlling factor in t 
success of many tactical operations teduction it 
frequency of resupplying warships with 


increase their cruising range—particularly in the cas 


verishables 


nucle ar-powe red vessels.” 


hus, military needs may provide the impetus to com 
mercial applications of this method of food preservation 

The first work on the application of radiations to food 
preservation was done in the early 40's. In 1948 there 
were three laboratories conducting research on cold 
sterilization, by 1950 there were ten and in 1955 there 
were over twenty-five laboratories or groups. When we 
look at the history of other methods of food preser 
tion we should not be impatient with fifteen years « 
accomplishment 

Phe art of canning was discovered 150 years avo b 
Nicholas Appert, but it was not until 50 years later that 
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SEE FOR YOURSELF IN FREE 
LABORATORY DEMONSTRATION 


Write today for demonstration in your own lab, at 
your convenience...and for informative Catalog 
D-280. Bausch & Lomb Optical Co. 69005 St. Paul 
Street, Rochester 2, New York. 


BAUSCH 


America’s only complete ootica! source... from glass to finished product. 


Just 
LOAD-LIGHT-LOOK! 


Top accuracy refractometry 
in seconds! 


EASIEST OPERATION EVER! Front, horizontal loading. Fixed 
prism assembly ... wipes clean in a wink. DUO-SPEED con- 
trol knob... rapid scanning and fine line setting at the 
touch of a finger. 


FASTEST, TOP ACCURACY READINGS! New instant-reading 
precision scale, graduated directly to .0005. Quick, easy es- 
timates to .0001. 


ASSURES FULL-WORKING-DAY COMFORT! Eyepiece at 
convenient height and angle for relaxed sitting-position 
observation; DUO-SPEED control knob and line-scale switch 
in low position for hand-at-rest operation. 


PLUS... many other new features and new performance ad- 
vantages setting the mew standard for high-speed, high- 
accuracy refractometry. Find out now how they can ease 
your work load. 
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ANIMAL AND PET FOODS 


BAKED GOODS 


Cake Mixes 


Dough and Batter 


Emulsions 


Icings and Toppings 


Jellies 


Vv 


Pie Fillers 


Mince Meat 


BOTTLERS FLAVORS 


CANDY AND CONFECTIONERY 


Coatings 


Cream Centers 


Gums and Jellies 


Chewing Gum 


CANNED GOODS 


CONDIMENTS 


Pickles and Relishes 


Salad Dressings 


Sauces and Catsup 


CORDIALS AND LIQUEURS 


DIETETIC AND LOW CALORIE FOODS 


FROZEN FOODS 


HOUSEHOLD EXTRACTS 


ICE CREAM AND PUREES 


Water Ices 


£ MEAT AND POULTRY PRODUCTS 


OLEOMARGARINE 


PHARMACEUTICALS 


Dental and Oral Preparations 


es PUDDINGS AND GELATINE DESSERTS 


Vv 


SYRUP MANUFACTURERS 


< 


TOBACCO 


— 
| 


The quick reference, flavor-selector chart 
reproduced on these pages is but one of 
the many informative features to be 
found in the new D&O REFERENCE BOOK 
and CATALOG of FLAVORS and SEASON- 
INGS. For your free copy of this 68-page 


manual, write to: 
Dept. FSA-456 
DODGE & OLCOTT, INC. 
180 Varick Street, New York 14, N. Y. 
Soles Offices in Principal Cities 
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(Continued from page 32) 


Louis Vasteur brought about understanding of the 
process through his bacteriological discoveries. A tre- 
mendous amount of further research over many vears 
is responsible for the development of our canning 
“know-how” as it is employed today. Similarly, the 
first successful mechanical refrigeration unit was made 
in the late 1800's but it was not until the early 1930's 
that mechanical refrigeration made any commercial con- 
tribution to the preservation of foods. Concentrated 
effort on radiation research should materially shorten 
the time to develop practical applications. The basic 
fact remains that foods treated by radiations can be 
sterilized at energy levels which do not heat the foods 
significantly and in many instances do not change the 
quality characteristics materially. even the most con 
servative critics of the large scale attention being given 
to radiation research on foods should, if there is any- 
thing here in the form of a great discovery, want us 
\mericans to find it first. It would be a great contribu 
tion to the \toms for Peace Program. 

Above all, radiation treatment of foods must not b 
oversold as a process which will revolutionize present 
methods of preservation of foods. The irradiation 
process costs more—initial installations running to sev 
usand dollars—and operating costs for 
sterilizing doses are estimated at 2 to 5 cents a pound 
compared to steam at .01 to 0.1 cent a pound. Definite 
advantages must be offered to justify any added cost 
for irradiation treatment. Careful analyses have been 
made of food commodities from both a military and 


eral hundred tl 


civilian standpoint 

Some elements of progress. 
area from a military standpoint is that of the meat items 
\t sterilization levels of irradiation, the products whol 
ham, bacon, pork, pork sausage, beef liver, cod fish 
cakes and chicken are acceptable from a flavor stand 
point (2). Sterilized whole ham is not feasible by heat 
The extension of refrigeration 


The most promising 


sterilization methods 
storage life is of both military and civilian interest. The 
Massachusetts Institute of Technology group (3) has 
shown that the organoleptic quality of sausage patties 
irradiated at one million rep and stored 14 weeks at 
36-40° F. was better than the non-irradiated control 
stored at O° F. By a similar treatment, ground beef was 
extended in storage life to 12 weeks. Pasteurization 
treatments of prepackaged meats at levels up to 60,000 
rep have produced no significant off-flavors and have 
extended refrigeration life five to twenty times (7, 5) 

Figures 1 through 4 make visual the effects of radia- 
tion on a selection of prod’icts. These figures must not 
be construed to mean that the irradiated foods shown 
are examples of a perfected process. They only depict 
the results of experimental application of radiation to 
\nalytic evaluations alone will 
Fortunately, such 


some familiar foods 
be able to tell the whole story. 
evaluations are now appearing in quantity. 

Other contributions offer (a) a means of inhibition 
of potato sprouting, (b) a method of producing sal 
monella-free dried eggs, (c) a method for destruction 
of insects and their larvae, (d) a method for destroving 


36 


trichinae in pork and (e) a method of surface treatment 
of fruits and vegetables for extended storage life. In 
creased storage life of potatoes is of particular interest 
to the military since loss through spoilage in shipment 
to military theatres is very high 
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750 O00 REP 


Figure 1. Rye bread—four months at room temperature. 


Reports from many collaborators of the OQME&C! 
program doing work on the wholesomeness of radiatio 
treated foods, including those from the \rmy Medical 
Nutrition Laboratory (6) using human subjects, report 
no indication of any harmful effects. The fifteen foods 
in the human feeding studies all had an irradiation dose 
of 3.x 10° rep. Surprisingly, at this dosage the foods 
were favorably acceptable to the nine human subjects on 


the test 


10,000 REP 


Figure 2. Potatoes—a light dose inhibits sprouting. 


Effects. Although it is true that the nature of the 
effects of radiations on foods can not be materially 
changed, it is possible to control undesirable off-flavor 
producing changes to some degree. The following r 
action shows the changes taking place in water when 
bombarded by ionizing radiations : 

HOH + e He + On 
(free radicals ) 
The tree radical OH: is oxidative and produces pet 
oxides and many unknown chemical changes in foods 
Many laboratories are studying these changes in fat 


(Continued on page 40 following technical papers 
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The Antioxidant Properties of 
Spices in Foods” 


Pits ous stupies (2, 3) have shown that the anti- 
oxidant effectiveness ol spices depe nds to a large extent 
on the tvpe of substrate in which they are used. In gen 
eral, spices are more etiective in a simple fat-wate1 
emulsion system than in dry lard, and more effective in 
dry lard than in baked pie crust. Further, however, 1 
the spices are arranged in the order of their effective 
ness, the arrangement is found to vary with the type of 
substrate used. Many fat-containing food products in 

hich spices are used have a fat phase in intimate con 
tact with an aqueous phase. Other factors, such as the 
hysical state of the fat-water system, the kind of fat, 
LL of the Wqueous medium, the presence of other sub 
stances (@.g., prooxidants, antioxidants, synergists ) 
affecting the stability of fats, may markedly influence 
the antioxidant effects of spices 1n different foods 

DuBois and Tressler (4) reported that black pepper, 
and Pingel retarded the development 


> 


rancidity in frozen ground pork and beef. Black pepper, 
red pepper, and sage were found to increase the storage 
life of frozen pork sausage by Atkinson, Cecil, Wood 
roof and Shelor (7). The antioxidant properties of 
other spices in food products have apparently not been 
determined previously. In this study 17 spices, selected 
on the basis of their antioxidant effects in lard, baked 
pie crusts and fat emulsions in water, were studied in 
ground pork and mayonnaise. Four of the spices wer 
er studied in a second mayonnaise formulation and 
ina French dre ssing 

In the results reported here, the antioxygenic activity 
of the spices has been expressed in terms of an anti 
oxidant index which is the ratio of the stability of the 
sample containing the spice to the stability of a control 


sample in which no spice was present 


ANTIOXIDANT PROPERTIES OF SPICES 
IN GROUND PORK 


Preparation of samples. The samples were prepared trom 
20 Ibs. of fresh ground pork containing about 40% moisture and 
50% fat. For each spice, 400 g. of ground pork was spread 
evenly on a sheet of locker paper to a thickness of about ¥¢ inch 
Salt (1.25%) and ground spice to the extent of 0.5% wert 
sprinkled 
folded back on itself 44 of the w iv trom cat 


evenly on the surface and the layer of ground meat 
h edge. The meat 
was then again spread with the help of a wire S-shaped potato 
masher and the process of folding and spreading was repeated 
3 additional times. The mixture was then divided into 20 
patties of approximately 20 g. each. The patties were wrapped 
individually in locker paper and half of them were stored at 

5° C. and the remainder at s~ < In addition to the 17 
individual spices studied, a sample containing sage (0.250 ) 
black pepper (0.25%) and red pepper (0.150) was = als 


prepared 


Hormel Institute publication no. 137. 
> Presented at the 14th Annual Meeting of the Institute of 
Food Technologists, June 27-July 1, 1954, Los Angeles. 
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From time to time a patty was extracted with chloroform 


in a Waring blender ar iter drying the chloroform solution 
Wer al hydr is sodium sulfate, aliquots were taken for the de 
terminations of peroxide \ \ and spectral absorp- 
tion at 232 mp Phe ncentrati f fat in the chloroform 
tract was also determined separately by removing the solvent 
m a portion of the extract. Peroxides were determined by 
iodimetric method (5) on a 10 ml. aliquot of the chloroform 
tract to which 15 ml. of glacial acetic acid was added. Free 


tty acids were measured by titrating 10 ml. of chloroform 


xtract diluted with 10 ml. of alcohol with 0.1 No NaOH. For 


t determinatiot spectral absorption, 1 ml. of chloroform 
tract was evaporated in a 10 ml. volumetric flask and the fat 
idue was dissolved in ethyl ether. 

Results and discussion. rhe devel nt of peroxides took 

ce in an autocatalytic manner. The required for the fat 
to reach a peroxide value of 20 m.c./kg. was taken as a measure 

stability 

Kree fatty acids developed very slowly in all the samples. 

Samples containing white pepper or black pepper stored at 

> ©. developed t1 ty acids somew more rapidly than 
utrol. At 15° C., however, only white pepper appeared 

to accelerate slightly the formation of free fatty acids. The 
ther spices had no signiicant effect on the development of 
cidity. Spectral absorpti it 232 my increased with time of 


rage but the changes in spectral absorption were more erratic 


( ing peroxide 
evelopment in grout pork ts shown 1 lable 1. The relative 


ency the i i same at both 
rage temperatures with t exception of oregano which was 
more effective at 5° C. and the spice mixture which was more 
effective at Cardamom, cassia, and cinnamon, were 
slightly prooxygenic while mustard, black pepper, white pepper 
d savory were inactive or nearly so. Ginger had a slight pro 


ctive effect and mace, nutmeg, thyme and turmeric were quite 


ttective in preventing peroxide development. Samples contain 

Ilspice, cloves, rosemary and sage still had peroxide values 
below 20 m.e./kg. after storage periods of 36 weeks at - a 
ind 96 weeks at —-15° ¢ 


TABLE 1 


Antioxidant properties of spices in ground pork 
at —5° and —15° C. 


Antioxidant index * 


( ( 

\ 1.04 
O.8 
( 
G 1.5 
M 3.1 
M 1.1 
N 2.6 
Oregar 
Black pe l 
White 7 1 
R 10.04 
S 10.04 
S 1 
3 
Tu 3.4 
Si 10.04 

tr st sv eel weeks at ( 

I xid es r sem sage 12.8 
ter week 

Peroxide v é kg. aft 8 weeks 

* Peroxide values llsy 18 ves 2.8; rosemary 6.0; sage 8.2; 
spice mixture 1 eks 

Sage ) | k d pepper (0.1 u 
salted nd k 


‘ 3 
| 
’ Manuscript re i November 21, 1955 
<j 
ail 
| 
; 
| 
| | 
| 
ie 
| 
‘ 
a 
| 
| 
| 
; 
| 
“f 
| 
abe. 
of 


FOOD TECHNOLOGY 


ANTIOXIDANT PROPERTIES OF SPICES 
IN MAYONNAISE 


Preparation of samples. ‘| wo mayonnaise formulas were used 
\, and 4 of these 


Seventeen spices were tested in mayonnaise 
were further studied in mayonnaise B 
Vayonnaise 1: A large batch of mayonnaise was prepared 
from 1440 ml. of corn oil, 300 g. of fresh egg yolk, 133 ml. of 
distilled water, 268 ml. of 5% acetic acid, 28 g. of salt, and 2 g. 
The oil and acetic acid 
were alte rnately added in two portions to the rest of the in 
gredients in a household mixer 


of benzoic acid added as a preservative. 


Fiity-gram samples of the 
mayonnaise were placed in 4 oz. wide-mouth screw cap bottles 
and 66 mg. of spice added and mixed well with the mayonnaise 


giving a spice concentration of approximately 0.20e based on 


the tat in the mayonnaise. 


Vayonnaise B: Four grams of salt and 6 g. of sugar wert 
dissolved in 30 g. of 45 grain vinegar. Fifty-five grams of corn 
ou and 1.23 g. of spice were shaken with this solution and the 
mixture in turn was mixed with a whole egg in a Waring blender 
for 5 seconds. An additional 163 g¢. of corn oil was then added 
slowly in the blender and incorporated into the emulsion. In 
this mayonnaise the spice concentration was 0.560 based on the 
fat present. A separate batch of mayonnaise was prepared for 
Fifty-gram samples of each batch were stored in 
4-0z. wide-mouth screw cap bottles 


Cat h spice 


The various samples of mayonnaises A and B were tested by 
following the development of peroxides during storage at room 
temperature in the dark. Peroxide 
w«limetrically as follows: A 


determined 
2-gram sample of mayonnaise was 
mixed thoroughly for 3 or 4 minutes with an equal weight of 
anhydrous MgSO. After standing for 30 minutes the MgSO, 


values were 


mixture was moistened with a few ml. of peroxide solvent 
(Acetic Acid: Chloroform, 3:2) and crushed with a stirring rod 
to a thin smooth paste The remainder of a total of 17.5 ml. of 
solvent was stirred in and the mixture allowed to stand for 30 


minutes with occasional stirring \ saturated KI solution 
(0.5 ml.) was then added and, after 2 minutes, 30 ml. of water 
were added just prior to titration with 0.01 N thiosulfate. The 
presence of magnesium sulfate during the determination resulted 
it peroxide values that were about 6% lower than those found 
when the fat was completely extracted from the mayonnaise, 
dried, and the solvent removed prior to the determination. This 
difference was considered to be of no significance for the purpose 
of this study 


Corn oil is usually not regarded as rancid until it has reached 
a peroxide value of approximately 80 to 100 m.e./kge. Since 
these studies are not accelerated stability tests, but rather tests 
under ordinary storage conditions at room temperature. the 
experiment would have continued for an unduly long time if th 
samples had been stored until the 


rancid. 


mayonnaise actually becam 
For comparative purposes, therefore, the time required 
for the oil in the mayonnaise to reach a peroxide value of 
20 m.e./kg. was arbitrarily taken as a measure of stability. With 
corn oil, this peroxide level represents an early stage in the 
stability determined in this manner is 
more a measure of the initial rate of peroxide formation than 


induction period, The 


oft the time required before rapid, autocatalytie oxidation occurs 
and may not be an accurate measure of the over-all antioxidant 
potency of the spices tested {mn general, however, it is usually 
found that a low initial rate of peroxide formation is associated 


with a high resistance to rancidity. 


Results and discussion. The results, in terms of antioxidant 
indexes, are shown in Table 2. Seven spices were effective in 
retarding peroxide development in mayonnaise. Savory, which 
was only slightly effective, was not effective in sausage. On 
the other hand nutmeg and turmeric, which 
improved appreciably the stability of frozen ground pork, had 
no effect in mayonnaise. Oregano showed the strongest anti 
oxidant activity in mayonnaise, whereas cloves and_ allspice, 
previously found to be the two best antioxidants in simple oil-in 
water emulsions, were only 
Mace, nutmeg, and 


Linger mace, 


slightly effective in mayonnaise 


turmeric were slightly prooxygenie in 


MAY, 1950 


TABLE 2 
Antioxidant properties of spices in mayonnaise 


Antioxidant index 
Srice 


Allspice 
Cardamom 
Cassia 

Cinnamon 

Cloves 
Ginger 
Mace 
Mustard 
Nutmeg 

Oregano > 
Black pepper 
White pepper 4 
Rosemary 4 
Sou 
Savory 


Thyme 1.8 


‘Control stabilities were 21 d for mnaise A and 48 da 


mayonnaise although they were strongly antioxygenic in the 
oil-in-water system. 

Mayonnaise B was more stable than mayonnaise A. The tw 
mayonnatises: differed in the manner in which they were prepar 
as well as in composition, and it is impossible to relate ¢ 


higher stability of mayonnaise B to any particular factors 
ANTIOXIDANT PROPERTIES OF SPICES 
IN FRENCH DRESSING 


Preparation of samples. 
ing was prepared according to the following formula: Vinegar 


A separating type of French dress 


or 


(30 grain) 42.5%, salt 5%, sugar 1%, spice 0.5%, and corn oi 
51.0%. 


The sugar, salt, and spice were first added to the vinegar 
and then the oil was added and shaken vigorously f 


minute \llspice, cloves, oregano and sage were used in thi 
experiment. Fifty-ml. samples of each preparation were held 
it 37° C. and 63° C. in 4-0z. screw cap bottles. The samples 


were shaken once daily for 10 seconds. At appropriate intervals 
1 ml. of the supernatant oil was removed for iodimetric peroxid 
determination. A proportionate amount of the 
layer was also removed and discarded to keep the ratio of oil to 


vinegar constant. 


lower aqueous 


Results and discussion. The oil in the French dressing oxi 
dized considerably faster than the same oil in the mayonnais 
samples. The French dressing samples attained peroxide value: 
ot 90 m.e./kg. of fat in a reasonable length of time and there 
fore the stability in each case was taken as the time required t 
reach a peroxide value of 90 m.e./ke 
curves for sage and oregano at 63° ¢ 


The peroxide development 

showed an autocatalytic 
character. The curves for cloves and sage at 37° C. showed a 
slightly decreasing rate of peroxide formation with time, whic] 
may perhaps be due to a low diffusion rate of the antioxidants 
from the spice particles into the oil. With all other samples 
peroxides developed at a constant rate giving a straight lin 
relationship between peroxide value and time 

lhe oregano French dressing at 37° C. had the lowest rate of 
peroxide accumulation. The results expressed as antioxidant 
indexes are shown in Table 3. Again oregano is the best anti 
oxidant in this product and sage and cloves are also quite effec 
tive, whereas allspice is only slightly antioxygenic 


TABLE 3 
Antioxidant properties of spices in French dressing 
Antioxidant index ! 
Cloves 4 
Oregano 
Sage 4 
' Control stabilities were 23.4 days at 37° ¢ ‘ur 8 davs at ¢ ( 


\NTIONIDANT PROPERTIES OF SPICES 


TABLE 4 | 
Antioxidant properties of several spices in 6 substrates 
(or iressing 
Pie crust Ey 
( 
\ 
( as 21 
Or 
CONCLUSIONS or some time. Lerhaps the compounds responsible for 
\n examination of all the accumulated data from this the antioxidant properties of cloves are heat-sensitive. 
and previous studies in this laboratory reveals that of his possibility is further supported by the observation ; 
17 spices tested in 5 substrates, mly 6 spices were found that cloves are les fective in French dressing stored 
to have antioxidant properties in all the substrates it 63° C. than in the same substrate stored at 37° ; 
our of these were further examined and found to be \IIs4 ice Is also effect n tl ol iter emulsion and L 
etfective also in a sixth substrate. in ground pork although it has little effect in pie crust. J 
Pable 4 is a summary of the antioxidant indexes The mayonnaise and French dressing represent an- ; ' 
found with these 6 spices on all the substrates studied other type of water-fat multiphasic system in which the 
The indexes obtained with the ditferent substrates can at contaims apprect tb unounts of natural antioxidant 
not be compared directly because the spice concentra nd has a high stability, In this system the antioxidants 
tions were different for several of the substrates and the already present in the fat tend to mask the effects of 
peroxide values selected as end points were also dif idded antioxidants. Oregano is the most effective spice 
ferent with different substrates. Ilowever, the spices in this system. Possibly oregano contains antioxidants 
may be compared among themselves for each substrate of the synergist ty] vhich reinforce the antioxidants 
The order of effectiveness of the spices varied with the that are present origi ly in the fat : 
substrate used. One of the more important points 
derived from these data is that it is unwise to predict SUMMARY 
the antioxidant properties of a spice in any given food Phe antioxidant properties of spices have been studied 
product from the results obtained in some different sub in ground pork, two ty] of mayonnaise and a French 
strate llowever, a few observations, somewhat specu dressing \llspice cloves, sage, Oregano, rosemary, and ' 
lative in nature, may be made from these studies t thyme increased the stability of all the fat substrates in 
point out possibl areas ol tuture investigati Da which they were tested, but the relative effectiveness of 
The substrates that have been used in the various the spices varied with tl diticrent substrates. Sage 
studies with spices in this laboratory may be classed 11 ind rosemary have previously been found to be much 
3 groups. The first type is represented by lard, a single more effective than tl ther spices in lard alone. . 
phase dry fat containing little natural antioxidant and Cloves were a powerful anti simple oil-water . 
possessing a relatively low stability. Sage and rosemary emulsions and in ground pork. Oregano was most ; 
are by far the most effective antioxidants in this sub effective in mayonnaise and French dressing. 
strate, indicating that possibly these two spices contain HITERATURE CITED 
powerful phenolic type, primary antioxidants that are ah ls 
quite stable at high temperatures (98.6° C. ) ArkiNnson, Iba, ( Woops J. G., 
The pie crust, oi]-water emulsion and ground pork te 
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substrates are all representative of biphasic or multi 2. Cuiwautt, J. M R. Hawkins, J. M. 
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Antioxidant propert ices in oil-in-water emulsions. 
substrates Say ¢ and rosemary are again quite ettective, Food Resear 
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A Procedure for Sampling and Grading 


Raw Green Asparagus 


Manuscript received January 18, 1956 


ING PROCEDURES for sampling green asparagus 
usually consist of the drawing of a sample of approxi- 
mately six pounds from one or more of the field boxes 
or crates in which the raw asparagus is shipped to the 
buyer or processor, without definite instructions as to 
how this six-pound sample is to be collected (5, 6). 
\lthough it is generally recognized that fibrousness, or 
toughness is an important factor of quality (7, 4), no 
estimate of this factor is included in the U. S. Grade 
for green asparagus. [resent criteria include only a 
determination of stalk diameter, the percentage of the 
stalks beyond a certain length, say 7.0 inches, and the 
percentage of cull material—which may consist of stalks 
that show insect damage, spreading tips, or those that 
are wilted or flabby, dirty or sandy, badly misshapen, 
or insufficient as to color (5, 6).” 

The purpose of this study, therefore, was (a) to de- 
termine how much asparagus drawn from how many 
boxes would constitute the most economic sample, and 
(b) to design a grading procedure that includes infor- 
mation on fibrousness in addition to the information 
currently provided on culls and excessive length of 
stalks. 

MATERIALS AND METHODS 

During the asparagus processing seasons of 1953 and 1954, 
35 loads of asparagus which were delivered to processing plants 
New Jersey were sampled and 
S. grades, for percent U. S. 1 


Delaware, and 
graded in accordance with the U. 
and 2 culls, and butts (6),° and for fibrousness by the use of the 
Shear-press (7). From each load, 5 types of samples were drawn 
for a total of 10 individual samplings, each con 
Ihe 5 types of samples 


in Maryland, 


in duplicate, 
sisting of 6 pounds of asparagus. 
(a) 6 pounds from one box; (b) 2 pounds 
(c) 1 pound from each of 6 boxes; (d) 


drawn as follows 
from each of 3 boxes; 
one-half pound from each of 12 boxes; and (e) about 3 ounces 
from each of 36 boxes. The samples were obtained at approxi- 
mately equal intervals as the trucks were unloaded. Thus, for 
the smaller loads consisting of about 100 boxes, a few ounces 
of asparagus were drawn out of approximately every third box 
for sampling (e¢), and a half pound sample from every eighth box 
for sampling (d), ete. Duplicate samples were drawn from dif 
ferent boxes. The stalks were removed in as random a manner as 
possible without actually looking at the individual stalks as they 
were drawn 

Each of the 10 samplings containing approximately 6 pounds 
was collected in one container and submitted to an official U. S 
grader who provided a U. S. grade in accordance with routine 
The actual values used in the following calculations 


proc edure 
S. equivalent scores, consisting of percent 


were in terms of U 


No. 2657 of the 
(Department of 


* Scientific Article No. A525, Contribution 
Maryland Agricultural Experiment Station 
Horticulture). Partial support from funds provided under the 
Research and Marketing Act of 1946, Project NEM3 

®’U. S. Standards include instructions for sampling in their 
general handbook, and provide for scoring tough or fibrous 
stalks as one of the factors which materially affect freezing or 
canning quality 

* Where a separate determination of U. S. 
made, this part of the calculation may be ignored 


2 grade is not 
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A. Kramer, A. Kornetsky, N. Elehwany 


University of Maryland 
George Steinmetz 

H. P. Cannon & Son 

and 


E. L. Morin 


Seabrook Farms 


culls and 
] 


with the 


these 35 


U.S. No. 1, plus percent U. S. No. 2 x 0.5," 
butts equated to 0.0. Average U. S 
ranged from 48 to 85%. 

The same material was then mixed thoroughly, and 5 repli 
cate shear-press readings were obtained at a point 6 
from the tip, and again 4'4 inches from the tip. The 
shear-press values at the 6-inch distance from the tip were then 
Average shear-press values 
lengtl 


scores for 


inches 


average 


used in the subsequent calculations 
for these 35 loads ranged from 55 to 430 at the 
and 17 to 136 at the 4'4-inch length. 

Errors in terms of standard deviations for each of the 5 types 
of samplings were determined by calculating the standard error 
ot the difference between each individual determination and the 
average of the 10 determinations for each load, which was take 


6-inch 


as the true value for the load 


RESULTS AND DISCUSSION 


Since this problem of how much asparagus out of how 
many boxes or crates will provide the most efficient 
sample is identical to the tomato sampling problem 
which has been reported previously (2) it was handled 
similarly. As was found with the tomatoes, the best 
correlation between the numbers of boxes from which 
the 6-pound sample was removed, and the standard 
error, was obtained when the numbers of boxes were 
transformed to their log log’s, as shown in Table | 
TABLE 1 


Correlations between numbers of boxes from which the sample 
is removed and standard error 


s re Ss ‘ 
Number of boxes x standard ert 
Low of number of boxes x standard error % 
Log Log of number of boxes x standard error 989 


[his relationship is shown in graphic form in Figure 1, 
long with the estimated cost of sampling. The efficiency 
index for any particular method of obtaining the 6 
pound sample can then be calculated by reading the 
appropriate standard error from the curves in Figure 1, 


Sheor- US 
Press Grode 
' 
40 ‘- 25 
‘ 
4 20. 
w 30 — i5 = 
$ Py 
10 
| 
20 Evror, Shear-press 
| 
5 10 5 20 25 30 35 40 45 
Number of Boxes 
Figure 1. Effect of number of boxes from which the six- 


pound sample is obtained on the sampling error, and the cost 
of sampling. 


SAMPLING AND ( 


boxes from which the sample 


for any given number o 
is drawn, A number of such calculations of the effi 
ciency index are given in Table 2 for the U. S. score 


data, and in Table 3 for the shear press data. These 


TABLE 2 


Relative efficiency of different sampling methods of grading 
of green asparagus for processing (U. S. grades) 


S b ER 
( 
TABLE 3 


Relative efficiency of different sampling procedures for grading 
of green asparagus for processing (Shear-press values) 


results are shown in graphic form in Figure 2, where it 
may be noted that a most efficient sampling procedure 
suitable both for the U. S. Grade for defects as well as 
for the shear-press determination for fibrousness, would 
be the removal of the 6-pound sample from 12 boxes, o1 


one-half pound per box 


Efficiency 
index 


40 


30F 


Sheor -press 


20 


Nas. 


5 10 15 20 25 30 35 
Number of Boxes 


Figure 2. Effect of number of boxes from which the six- 
pound sample is obtained on the efficiency index. A lower effi- 
ciency index indicates a more economical sampling procedure. 
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It may be further calculated on the basis of the data 
obtained on these 35 loads, that a sample of 6 pounds of 
asparagus obtained from 12 boxes, will reduce the U. S. 
(grade sampling error to approximately 3 score points 


However, 1f 6 pounds of asparagus are to be removed 


from only one box the anticipated error will be above 5 
points, and if precision is to be increased to the 3-point 
level, this procedure of 6 pounds from one box will need 
to be repeated 314 times 

(ther comparisons of the above two methods are pre 
sented in Table 4 for the U. S. scores, and in Table 5 
for the shear-press 

Sampling tables usually take into consideration lot 
size, on the assumption that greater ,precision is de 


sirable when more is at. stake +) ( onsidering the 


TABLE 4 
Weight of sample and numbers of boxes required for obtaining 
different degrees of precision in the grading of green asparagus 
(U. S. score) 


N er of Potal weight 
ot sample 


t ts was approximately 
ined by multiplying 


TABLE 5 
Weight of sample and numbers of boxes required for obtaining 
different degrees of precision in the grading of green asparagus 
(Shear-press) 


Number of Total weight 
of sample, Ibs 


I the rar I ss ipproximate ly 400 Ibs., 
t sis ; t viding Ibs. Shear-pr 


| 


~ 
65.5 
186 
| N f 
Cost »9 1) 
N St Efficier 
; N 
16.5 
| 
‘ t s N 
= 17 58.5 
192.0 
84.0 
14.5 
19.0 
of 1.0 
| 3.5 
12.0 
by 4. 
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results obtained both for the U. S. scores and for the 
shear-press, sampling procedures and sizes are sug- 


gested for different size loads in Table 6. In each case, 


- one-half pound of asparagus is to be removed from each 
box. 
TABLE 6 
A suggested sampling table for green asparagus 
Lot size as no. of Total wt Anticipated 
sample Ibs ‘> error 
Up to 5 | 
l tol 14 7 6 
1 to 1 5 
to 15 
ind over 


SUMMARY OF RECOMMENDED PROCEDURES 
FOR GRADING GREEN ASPARAGUS 
1. Obtain a 2 to 25 Ib. sample of asparagus, depend- 
ing on lot size, as indicated in Table 6. 
¥ 2. Cut all stalks to contracted length, determine per- 
cent butts by weight. 

3. Determine percent culls, including insect damage, 
spreading tips, wilted or flabby, dirty or sandy, badly 
misshapen, or insufficient color.* 

4. Discard butts and culls, and run one shear-press 
determination per each pound of the remaining material, 
at the six-inch point. 

5. Calculate score according to the following example : 


Pounds 
Werght of lot of asparagus 
Weight of butts 3% 15 
Weight of culls —6% 30 
Weight of | S. No. 2 x 0.5 0% 0) 
Net weight of usable asparagus 425° 
Average shear-press value 135 


Data in Table 7 show the relationship of shear-press 
readings to fiber content, and to the acceptability of th 
asparagus, at the point on the stalk where the shear 
press readings are obtained. Thus, the value of the 
shear-press grade as obtained at the 6-inch length is 
primarily as an indicator of the quality of the cuts after 


4 W he re purple coloration it ter fe res W ith a ¢ le ar-cut dec ision 
as to where green color ends, blanch stalk butts in hot water for 
one minute, or if that is not feasible, allow green color for % 
inch below beginning of purple zone (1 

*Hence payment will be made for 425 pounds of asparagus 
having a shear-press grade of 135 
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TABLE 7 


Relation of Shear-press values on raw asparagus 
to fiber content and acceptability 


Shear-press value, lbs Fiber, % Remarks 
O.10 Very tender 
0) Tender 
> 0 Slightly fibrou 
1.40 Fibrous 
50 Suggested as substar 
60) limit tor frozen stalk 
70 Acceptable only as cut 
7 Doubtful acceptalilit 
1.90 in any style pack 
1.0 


the upper portion of the stalk has been removed. If it is 
desired to obtain more specific information on the 
fibrousness of the whole spear pack, a second reading 
should be obtained at the length of the stalk that is to be 
sO packed 


inches for frozen asparagus (7). The size factor has not 


sav 4.5 inches for canned asparagus, or 5.0 


been considered in this procedure. It should be con 
sidered when included in grower-buver contracts 
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A Study of the Effects of Aureomycin- 
Containing Sea Water and Ices Upon 


The Storage Life of Round Herring 


Manuscript received December 19 


l. rEREST HAS ARISEN in recent vears in thie presel 


vation of sea foods with antibiotics. Tarr and associates 


5) reported that, of several antibiotics studied, only 


\ureomycin, Terramyecin, and Chloromycetin were 
found effective inhibitors of the natural mixed bacterial 
Hora. Further studies (6, 7) revealed that spoilage ot 
whole eviscerated fish was significantly reduced by ice 


containing Aureomycin, by holding the fish in sea water 


containing the antibiotic, or by immersion in an .\ureo 


mycin solution, Farber has reported additional 


evidence for the effectiveness of dips in .\ureomyecin 


brine solutions on the storage life of fillets of several 


fishes. [Te 


were inettective the 


found, however, that dips in \ureomvcin 


preservation of shrimp. Tomi 


? 


vama ct al Y 9) have recently reported that a 30 
minute dip ina 5 brine solution containing 10 p.p.m 
\ureomycin was markedly effective in prolonging the 
storage life of local fish 
They assumed that even greater results would 


treated aftet 


round fish procured from 


markets 


be obtained if the fish were imunediatels 


capture 


he present investigation studied) various possible 


procedures for the treatment ot fish with \ureomvein 
ona practical scale, aboard ship immediately after cate! 
ing and/or on shore after landing 
EXPERIMENTAL METHOD 

Types of Aureomycin preparations used. Jhiree types of 
Aureomycin preparations were used. (a) Aureomycin A (AM 
1): An intermediate product in the purification process of 
pharmaceutical Aureomycin having a purity of 90.6% rh 
preparation is a product of the Japan-Lederle Co. (b) Acroniz 


Chemicals Division of 


B \ 


American 


preparation made by the Fine 


Cyanamid Co. for use in making Aureomycin-ic It 


contains an ingredient helpful for the dispersion and dissolutior 


of Aureomycin. The Aureomycin content of the sample was 
16.5% lee 


adding a suspension containing 4.5 g. of 


\ureomycin was prepared by 


Acronize B 


solution was 


containing 5 p.p.m 
in 500 e 
of water to 300 Ibs. water im an ice can Ph 
aerated for about 30 minutes and then frozen, yielding a homoge 
\ureomycin. (¢) Acronize PD 

ls Division of the 


neous ice containing 5 p.p.m 


\ pre paration mad rv the Fine ( he micals 
Cyanamid Co. It 


ingredient for 


\merican contains Aureomycin at a 10% 


level and an acidi regulating the pH of sea water 
to approximately 6 

Procurement of sample fish. The fish were obtained in two 
hauls by a purse-seine on July 29, 1955, in the Amakusa Sea 
area, 10 miles SE of Ushibuka, Kyushu, Japan. The fish were 
Pacific Etrumeus micropus), 
1-2 of the catch were sar 


round herring weigh 
ing 18-20 g. each. Approximatels 
Sardineclla melanosticta Che total catch was 1.5 tons. 

Four tanks were set 


tal groups. All 


principally 


dines 

Treatment of samples aboard the boat. 
up on the boat to accommodate all the experimer 
tanks were provided with sea water (approximately equal to 
1 14 of the weight of the fish to b stored ) To tank (1) 
sufficient acetic acid was added to adjust the pH to 6-7, followed 

* Fulbright Lecturer, 1955-1956, School of Fisheries, Univer- 


Seatth 


sity of Washington 


the additior 


/ 
10 p.p.m. 1 t 
level of 100 p.p.1 
iso 10 p.p.n | t 
ed m A | 
( tained a rT il 
vith plain ice 
ithout Aur 
it veight t 
tal all tanks 
first il (YU 
is ed tor ( 
10 a.m. and an It OVU 
groups 
for tank 
1 the « ( 


Tetuo Tomiyama', Shunichi Kuroki 


Kyushu University 


and 


Fukuoka, Japan 


Denki Maeda, Seiji Hamada 
and Akira Honda 


Prefectural 


Ushibuka 


Kumamot 


lescribed above Phe 


Experiment Station 
Prefecture, Japan 


Fishery 


\ureomyein 
ike the concentration in the 
(1 \cronize PD was added 
content of this tank 

with ice 
third tank 


vere supplied 


lution to that in (I) and was 


rth tank (IV) was used as the 


i ter and with plain ice 


ght sca Water Was approx! 


is obtained at 4:30 a.m 
nd haul of fish was obtamed 
is lot was divided into 
e for tank (IV) and a small 
vein in the solutions was 

stant after the fish were 


vere not drained before being 


put in the tanks as te ibtedly was added along 
ith tl R | it kept constant during 
transportation to port. Ther t temperature of each tank 
is measured duri t nsportatk [he temperature 
\ itions that wer hs I rly comparable for the 
ps, O.B-B° ¢ 6° f (IT), 0.3-4° C. for 
and 0.5-5° ¢ fou 
Treatment of samples after landing. J hic vessel arrived in 
rt at 6:30 an ? rs after the rst haul, and about 1', 
irs aiter the sec Preatments of the tanks after land 
ire sl in Tal ] re placed in wooden boxes 
it te we per box contaimme about 
TABLE 1 
Treatment of samples by experimental groups 
I 
Exptl 
I rature group 
storage code 
) 
\M-A RB 
ed by ‘ 
\ 
B 
\M 6 
mn fort \ 7 
ze PD 8 
9 
\cr e | 10 
rt 
I) ex t 
f plait 
Se 14 
¢ 15 
iC 16 
7 
5 ig 
AM-A 
I 19 
\M-A 


| 
— 
\ 
Vas 
sup] 
mat 
it 5 
re 
port 
made to 10 p.p.m., it di ot rem ; 
: 
| 
| | 
| 
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15 kg. of fish. It took about 1'. hours for these ope rations. The 
fish boxes in each experimental group were subdivided into two 
categories, one for a short storage at room temperature and 
the other for a long storage at a temperature near 0° C. (Table 
1). In the case of the short storage periods the fish boxes wert 
stacked in 3 layers and placed on the floor separately according 
to kinds of ice used, i.e., one place for By-ice, another tor plain 
ice, and the last for the control without the Aureomycin 
treatment. Since the fish boxes were stacked, care was taken to 
place vinyl sheets between the boxes as well as over the pile. 
and further, to change the position of the boxes in the pile as 
well as the position of the piles every day in order to equalize 
the ambient conditions as far as possible. It was observed that 
only 10-20% of the ice supplied remained after a 32-hour storag¢ 
at the higher temperatures. All fish for the short storage period 
were stored in a commercial ice making plant. The long stor 
age was carried out in the ice storage room of the plant 

Methods for testing quality. Total volatile bases were deter 
mined according to Conway's microdiffusion method (1) and 
histamine in the flesh was determined by the chemical method 
presented by Kadota and Inoue (3). The determination of vola 
tile bases was made on a trichloracetic acid extract which was 
prepared by blending a 16 g. sample of flesh with 100 ce. of dis 
tilled water, followed by the addition of 50 cc. of 7% trichlor- 
acetic acid solution. The resulting solution was then filtered 
The determination of histamine was made on the neutralized 
filtrate. Samples of flesh for the determinations were take1 
from comminuted flesh excised from 20 fishes. Duplicate de 
terminations on the filtrate were always made. Organoleptic 
examinations were also carried out. 


RESULTS 
Storage at 15-20 C. Values for the total volatile basic ni 


trogen and histamine hydrochloride are presented in Tables 2 


and 3. Organoleptic observations are shown in Table 5. By 
plotting the data in Tables 2 and 3 into the most probable spoil 
age curves the incipient spoilage time can be estimated approxi 
mately by the time-period when a sharp increase in the concen 
tration of each compound took place. The values for the induc 
tion period show the relative effectiveness of treatments and 
are given in the bottom two lines of Tables 2 and 3. Besides 
the induction period the slope of the curves may also be taker 
as a measure of the effectiveness, but the number of the determi 
nations in the present study were not sufficient to determine a 
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TABLE 4 
Change in total volatile basic nitrogen content 
(expressed as mg.-"~) during storage at —1-2 C. 


Experiment rouy 
Days of storage 
14 15 
+6 14.8 1 ] lo 
& 
14 
4 7 8 1 4 
he temperature of the storage m rose from ( ( 
No ice remained. 
Storage at 1-2°C. Extracts of the tish were prepared as 


abeve and the determinations wert 
of the Fishery Experiment Station at Ushibuka. In the cas 


the determination of histamine in the long storage ae tlie 
analysis. However 


carried out in the laboratory 


st 
extracts were shipped to our laboratory for 
lue to inclement weather and delay in arrival the Instat 

the extracts had deteriorated previous to analysis. For 
reason histamine values for the long storage series are no 


thy 


presented. 
lable 4 presents the data of the total volatile basi 


for the low 


and Table 6 presents the organoleptic observations f 


temperature storage series 


DISCUSSION 

A comparison of the data given in Tables 2, 3, 4, 5 
and 6 indicates that both objective tests are in fairly 
good accord with the organoleptic tests 

The effectiveness of the storage in the Aureomyein 
solution clearly can be seen on comparing group 3 or Ss 
in Tables 2 and 3 with group 16 in Tables 2 and 
showing 40-80 prolongation of storage life of the 
control group. Data obtained from groups which wer 
held without ice after landing showed an effective r¢ 
\pparently the spoilage 1 


sult except for group 5. 
these groups without ice proceeded rather fast so that 


they did not show consistent results similar to those held 


probable value for the slope of the curves. in ice. 
TABLE 2 
Change in total volatile basic nitrogen content (expressed as mg.-“:) during storage at 15-20 C. 
Experiment 
Hours after being caught 
15 6.1 
15.8 9 1.8 5 8 
16.8 18.8 ¢ 19 6 5 ¢ 
4.6 4.4 $7 3.4 5.4 3.6 47.4 
132 8 47 7 6.4 1.2 4 
157 46 4 4] 7.8 46.2 ( 44 
179 58.4 71 58 4.4 64 
Hrs. when spoiled (30 mg.-% 145 | 95 140 12 8 
N © ren 
TABLE 3 
Change in histamine content (expressed as mg.-“% histamine HCl) during storage at 15-20 C. 
Experimental group 
Hours after being caught 
‘ 11 ] 14 
4.8 7 10.9 ) ] 1 1 
8 10.9 15 15 ) ) 17 15 
) 10.9 ) ) ) 10.9 , as 4 
Relative etlectiveness 1.88 7 1.14 1.96 


= 
| 
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TABLE 
The organoleptic phases of Pacific round herring! kept at 15-20 C 


lime 
ur 

Ib be Te kk 

le-Ila le Ila c-lIla Ila 

Ila Ila Ila la 

| P tly fresh. R 1 off. I I I ht softer. Eye 

t stale. Ilb: Fles f r in slime. Od i stal Il 
face t wish re Od putrid \ 
Odor different from putrid which implies that a diff t type of | 


No difference in the effectiveness of the solutions was 
observed between .\ureomycin in the form of AM-A 
or .\cronize-?D. There was essentially no difference 
whether \cronize [y-ice or plain ice was supplied; in 
other words, the degree of dilution due to melted ice did 
not result in a lowering of the effectiveness under the 
conditions. .\ remarkable prolongation of storage life 
due to a supply of Acronize By-ice after landing can 
clearly be seen by comparing group 14 with group 16 
Fhe effectiveness in keeping quality obtained by simply 
holding in By-ice without any preliminary dip-treatment 
was nearly comparable to those in groups 1 and 6 in 
which a dip-treatment was also made. Using the values 
for total volatile bases the quality of group 14 appears to 
he a little better than either group 3 or &, but no differ 
ence exists when the values for histamine are used for 
comparison 

Little effectiveness was observed in groups 1&8 and 
19 where a dip treatment was made after landing. These 
results are contrary to those obtained in a preceding 
investigation. Illowever, the results might be due to 
the fact that ice was not added to these solutions and 
the temperature was comparatively high. It will be seen, 
however, that an early dip treatment and a relatively 


long dip are essential to the prolongation of the storage 


life 

data obtained in long storage at to 
were quite similar in pattern to those kept at 15° to 
20° ¢ The greatest effectiveness is seen in groups 2 


and 7 in which the storage treatment on the boat was 
followed by holding in By-ice after landing. It does not 
appear from data in Table 6 that in the group of herring 
stored at —-1° to 2° C. there was a significant difference 
in organoleptic status due to the various antibiotic treat 
ments. llowever, a significant difference was observed 
between the control and the experimental groups. Un 


TABLE 


5 


l | 
l | | | 
ltl lil | \ 
\ \ 
R St rigor mortis 
I] Flesh soft. Surface fading. Odor 
) 1\ Flesh 
fortunately a rise in temperature of the storage room 
from 1° to 2° C. up to 2° to 8° C. occurred after 14 
days clue to a short ve of Ice€ in the room The most 
probable prolongation of the storage life, therefore, was 
not obtained in this experiment. However, it was cal- 
culated that at least 5 days of prolongation resulted 
under the present condition as judged from values of 


total volatile bases determinations as well as organo 
leptic tests 

These results lead to the conclusion that the simplest 
way of extending the keeping time of herring is to hold 
the fish in Aureomycin-ice after landing when the fish- 
ing area is Close to the landing port. It is better to store 
in Aureomycin solution when a relatively long time is 
necessary to get the fish t port Che best results re- 
gardless of how far the fishing area is from port can be 
obtained by a dip-treatment and storage in the cooled 
dipping solution on the boat, followed by storage in 


\ureomvcin-ice after landing 


CONCLUSION 


\ study was made of various procedures for treat 
ment with Aureomyecin of round herring just after being 
caught. 

\ remarkable prolongation of storage life of round 
herring resulted from the treatment by either storage in 
sea water containing ice and Aureomycin (10 p.p.m.) 
on the boat, storage in an Aureomycin-containing ice 
(5 p.p.m.) after landing, or their combination. 

\ combination of the storage in) Aureomycin-sea 
water and holding in .\ureomycin-ice was found to pro- 
long the storage life approximately 90% more than the 
control without treatment when stored at 15° to 20° C 
rage at 1° to 2° C., at least 40%, 


6 


The organoleptic phases of Pacific round herring! kept at —1-2 C. 


Tin 1a 
Ib I 
Ila 
? 
The codes for the organoleptic phases are the same as shown in Table 


Odor ditterent tr putr 


i 

I Ib 

le-lla 
Itt 


| 
| 

a 5-day prolongation in storage life. f 
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Time-Errors in the Paired Comparison 


Taste Preference Test’ 


Manuscript received October 29, 1955 


M ANY PEOPLE concerned with taste preference test 
ing of foods have noted a significant over-selection of 
the first or second sample in a paired comparison test. 
Such an occurrence is a time-error. This investigation 
was undertaken to study some of the characteristics of 
the effect and if possible to find a way of eliminating it. 

The phenomenon of time-errors is well established in 
psychophysics. As early as 1860 Fechner (3) found 
in weight estimating experiments where the standard 
Was given first and the variable second that often there 
Was a systematic underestimation or overestimation of 
the variable, usually the latter. Where two standards 
were compared the one received second tended to be 
judged heavier. This was a negative time-error, the 
most common form of the phenomenon. 

The presence of a time-error is not restricted to 
experiments of weight lifting. Philip (8) and other in 
vestigators have found it in judgments of time intervals. 
Marchetti (5), MeClelland (6), and Tresselt (10) 
found it in judgments of lines, circles, and squares ; 
still others have found a time-error in affective judg 
ments of odors and tastes. The phenomenon has been 
shown to vary with the type and range of stimuli, the 
time interval between stimuli, the type of judgment, the 
level of stimulation, the training of the subject in the 
experimental method, and many other conditions. 

Danziuss (2) found a negative error in preference 
judgments of chords, and Beebe-Center (7) generally 
verified this result with tones and odors, although he 
found a positive time-error when the interval between 
samples was reduced to 1'4 seconds. In_ studies of 
noises and pure tones Postman (9) found a_ positive 
time-error when the interval was one or two seconds but 


* The experimental work for this paper was done while the 
author was employed by Joseph E. Seagram & Sons, Inc., Louis 
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it became negative when the interval was increased to 
four or more seconds, Kohler (4) reported, however, 
that the positive phase disappeared entirely with the 
continued repetition of the experiment. 

Responses in a paired comparison preference test are 
not assigned physical values. Therefore, we cannot 
measure a time-error in terms of some average quantity 
of physical error as is done in psychophysics. We can, 
however, measure any over-selection of either the first 
or second sample, and this is a time or order error, The 
term time-error is somewhat misleading in connection 
with preference because the concepts of correctness and 
error are not normally associated with experimental 
aesthetics. This seems to be only a semantic problem. 
Logically and psychologically, the systematic over 
selection of the first or second of two samples in a taste 
preference test must be closely related to the same 
phenomenon when the experiment is concerned with the 
heavier of lifted weights. The underlying neurological 
events could well have a similar close relationship. 

From the experience in psychophysics it would seem 
reasonable to expect a time-error in a paired comparison 
preference test, and that it would be in a negative direc 
tion because of the relatively long interval between 
samples. The underlying cause of a negative time 
error is believed in many areas of psychophysics to be 
that the second stimulus is reinforced by a neurological 
trace from the first. If this hypothesis is correct, the 
second of two taste stimuli should seem more intense 
and could therefore be less pleasant. When this did 
occur, it would result in an over-selection of the first 
sample—a positive time-error. Such has generally been 
the finding in paired comparison testing of food 
products, and it also has been found by Peryam (7) in 
hedonic scale studies. 

lf the test samples were very different and one was 
detinitely preferred, it would seem reasonable to assume 


that the tune-error effect would be at a 1 
the other hand, if the samples were quite sinnlar, or, 
though not similar, were almost equal in preference, the 
time-error effect should be more pronounced 

Little progress has been reported in controlling o1 
eliminating the error, although some investigators have 
found that it tends to decrease as the subject becomes 
More experrences \ssumung thre neurological trace 
theory can be accepted, the time-erron problem resolves 


to either eliminating the first to second stimulus trace 


g 

adding a similar trace to the first stimulus. Mam 
ittempts have been made to reduce interference from 
one sample to the next by such things as rinsing with 
water or peroxide, or by eating soda crackers. All of 
these, however, lengthen the between sample interval 
thus reducing the advantage of intimate comparison 
provided by the paired comparison design 

The logical answer, it would seem, is to add a similar 
trace to the first sample. For many vears the Seagram 
laboratories used a pre-test sample before the paired 
comparison test but its use was discontinued as un 
necessary. Such a “conditioner” sample given before 
the first of the two test samples should, however, add a 
sunilar trace to the first stimulus and result in the in 
tensity appearing more nearly equal for the two test 
samples, thus eliminating or dimimshing the effect of a 
time-error, 


These hypothe ses follow from this reasoning 


1. .\ time-error will be found in a paired comparison 
taste preference test, and it will be positive in 

direction 

2. It will be largest when the two test samples are 
identical and will decrease as the ditference be 


tween samples 


3. A “conditioner” sample will reduce or eliminate 


the time-error 


EXPERIMENTAL 


Materials. \W\hiskey is the effective flavoring materia! 
all tests. In half of the tests the whiskey was reduced to 45 
proof with demineralized water and a 4 ml. sample served. hh 
the other tests a one-ounce glass was filled with 4 ml. of ice 


6 ml. of the test whiskey, and 19 ml. of carbonated water 
Ihe tests were divided into 4 classes according to the degree 
difference between t 2 whiskeys constituting the air as 


shown by taste difference tests. The classifications were 
I. Identical samples 


II. Nearly identical samples, from different production lots 
although a trained taste panel failed to detect a differenc: 
by the duo-trio test 

\ioderately cditterent samples correct re 


spouses by the duo-trio test. 


IV. Very different samples—more than 80% correct re 
by the duo-trio test 


Subjects. The test subjects, numbering about 120, wer: 
part of a regular laboratory preference panel. They were all 
experienced in sensory testing and with the paired comparisor 
method in particular. The same group of subjects was used it 
all tests with the exception of those reported in Table 3. 

Methods. The paired comparison method was used through 
out, but there were two variations in specific procedure. In the 
standard method the subject was presented with two samples 
their order being determined randomly with the restriction that 


i) \ RISO) 19 


of tities \ 


(l-secot terval samples Phe sub 
ect verbally 1 ted ren ither “sample one” or 
i tw \ is not permitted 
he second met ; tica pt that a “conditioner” 
mple vas present ! t test I I It was the same 
e as t ther s /50 mixture of the 
test materials. After t ti r”’ the su ject rinsed 
iter iif se is before the first test 
I ich pair of test samples 

RESULTS AND DISCUSSION 
thle 1 gives the results of the tests using the standard 
ethod lhe data firm the presence of a time-error. 


TABLE 
Time-errors in paired comparison taste preference tests 
Percent 


( : reterring t 


st sample 


Il. M 
That the time-error is positive is contrary to the general 


ndings in other areas of experimental aesthetics and 
psycho] hvsi s, but irees with thi results ot other 

\ more important aspect of these data is the increase 
in the percent choosing the first sample of the pair as we 
go from Class IV samples (verv different) to Class | 
samples (identical [he percent preferring sample one 
on tests of Class | materials is significantly (1% level) 
on tests either Class III or Class I\ 
samples. These data indicate that the magnitude of the 


error was directly associated with the degree of dif 


erence between the sam the pall It is reasonable 


to suppose that the subject's impression of the difference 
between samples, on which he ultimately must base his 


prelerence decision, Ss necessarily weak when the salll- 


' or identical. In this situation the 
time-error effect is relatively strong because it is not 
Opp. sed (On the other hand, when the subject can 
itference between samples, a_ slight 
change in apparent intensity due to order of tasting (if 
the neurological trace is the cause of the time-error) is 


1 
| 


relatively unimportant in the preference judgment. 

This finding is particularly important because it 
means that the greatest constant error will be found in 
preference tests in which the samples are quite similar 
and where the highest sensitivity in the measurement 
device is needed, Conversely, where samples are quite 
ditterent and preference trends are apt to be pro 
nounced, the time-error is less important 

Fable 3 shows the results from a paired comparison 
preference test on 2 brands of whiskey using a con- 
sumer panel. The 2 brands were sufficiently different to 
fall in the Class I\ category, and the data indicate an 
even greater time-error than was found with a laboratory 
panel on similar samples. This means that the effect has 


UME ERRORS ON 
1\ 
| 
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TABLE 


Effect of a conditioner sample on time-errors 


Metho« Class of samples 
Nith conditioner sample 1. Identical 
Without conditioner sample ? |. Identical 
Sient t 
The s t ul w ] tests 
TABLE 3 


The effect of time-errors in paired comparison consumer 
preference tests of two brands of whiskey 


Brand “A” as first sample 


ir Number Percent 
preferring preterring 
Brand 
Brand B } $3.4 
1 as first san 
Number Percent 
pr preterring 
Brand A 8.4 4.1 
Brand B 197 61.6 
t ed ler} sentatiot 
Numilx Percent 
K prefert referring t 
trand .\ ; 
trand B 
Sig t 
Ins 


serious implications for all consumer testing, despite 
degree of difference or preference. It would also seem 
to support the contention that increased experience im 
a particular method reduces the time-error, 

Phe hypothesis was made that a conditioner sample 
presented before the first of the pair of samples would 
eliminate or reduce the time-error, since such a sample 
would provide a frame of reference for the first sample 
similar to that in which the second sample is judged. 
Class | materials were chosen for investigation of the 
conditioner sample since the greatest time-error was 
found with these materials when using the standard 
method. Table 2 gives the results of this part of the 
study. These data, in contrast to those from the 
standard method, show no time-error, either negative 
or positive. The slight over-selection of the second 
sample is not significant. 

If the time-error effect is caused by a trace stimula 
tion interfering with or augmenting the second of two 
stimuli, a conditioner sample should have the same effect 
on the first sample. If the positive time-error found here 
was due to adaption or fatigue, the conditioner sample 
should make conditions more nearly equal for the two 
test samples. Both of these statements are assumptions 
and this study did not prove or disprove either, but the 
conditioner sample did eliminate the time-error. There- 
fore, it must be concluded that any time-sensory process 
which may have operated tended to make the first sam 
ple received more pleasant and the conditioner sample 
served to negate this effect. 

There may be several theories that could explain a 
positive time-error in a preference test, including a sim 


Numbe Percent 
preterring preterring 
judgments 
first sample first sample 
gi) 393 19.1 
x 47 


ple psychological preference for the number one, This 
theory loses credence, however, since the conditioner 
sample did eliminate the time-error and a conditioner 
as such would not seem to have any effect on a psycho 
logical preference for the number one, On the other 
hand, nothing about this study in any way refuted the 
theories based on neurological traces, which have had 
strong support in traditional psychophysics, and it 
would seem reasonable to assume the same explanatory 
principles apply in the field of preference testing until 


evidence indicates otherwise 


SUMMARY 

\nalysis of data from paired comparison taste preter 
ence tests on whiskey revealed a significant positive 
time-error, i.e. a greater frequency of choice of the 
first sample. The magnitude of the effect was directl) 
related to the amount of taste difference between the 
paired samples. The greatest time-error was found 
when the difference was small and the least time-errot 
when the difference was large. .\ conditioner sample, 
similar to the paired samples, when presented before the 
first sample of the pair eliminated the time-error, 
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Nutritive Value of Instant 
Nonfat Dry Milk 


Monuscript received December 


1954.4 NEW of nonfat drv milk solids 
appeared on the retail market. This product was desig 
nated as instant nonfat milk because it could be quickly 
and completely reconstituted by adding the product to 
water and stirring with a spoon, Although instant milk 
Was originally introduced for sale to a limited market 
by one company, this introduction was quickly followed 
by other similar products. Within a vear at least three 
Instant nonfat dry milks were distributed on a national 
hasis and at the present time several brands are avail 
able. These products are not identical and vary in other 
properties but all share the property of convenient 
recon .atution, 

The processes used for preparing instant nonfat dry 
milk have not been re vealed in detail, but it is believed 
that at least two brands are prepared by reprocessing 
spray-dried, low-heat, nonfat dry milk. Since additional 
processing occurs the question arises as to whether the 
nutritional value of instant nonfat dry milk is similar 


to that of regular spray-dried nonfat dry milk. In orde1 


to answer this question vitamin determinations have 
heen made on ten samples of each of two brands of 
instant nonfat drv milk. All available information indi 
cate that both of these are reprocessed It should also 
he stated that both products are of the low heat type. i. 
mumimiumn heat treatment was given before drving in 
contrast to the more drastic high heat treatment given 
nonfat dry milk solids prepared for the bakery trade. In 
the high heat products it is the forewarming or preheat 
treatment that is most likely to damage nutritive value 
Condensing, spray drying, or reprocessing are milder 
treatments because of lower temperatures or shorter 
tine intervals 

lor one brand of instant nonfat dry milk it was possi 
ble to compare vitamin content before and after re 
processing ina number of cases. These data seem of 
special interest 

The samples were analyzed on a reconstituted basis 
In order to adjust accurately the final volume on re 
constitution, the samples were mixed with a part of the 
required water, stored in a refrigerator for 16 to 24 
hours to permit the foam to break, then diluted to the 


final volume and analyzed. An exception was made it 
the case of the samples for ascorbic acid analysis. Be 
cause this vitamin is so easily oxidized, the samples 
were reconstituted with a calculated amount of water, 
the foam was discarded and the samples were analyzed 
immediately. 

\ll the samples used for the vitamin analysis were 
from commercial lots, which were offered for sale or 
were purchased on the retail market. The sample ot 
first process nonfat dry milk used for the protein quality 
study was a composite of several lots of commercial low 
heat powder, The instant powder prepared from it was 
processed ina smaller than commercial lot but ly the 


A. Z. Hodson 
Research Laboratories, Pet Milk Com 


pany, Greenville, Illinois 


same method used for producing other lots of brand 


No. 1 instant nonfat drv milk 


THIAMINE 
Phiamine was determined by a fluorometric method 
described by Hodson ] Che data are presented in 


lable 1 The thiamine contents of both products fall in 


TABLE 1 
Thiamine content of nonfat dry milk solids 


B N trand Ne 


Mg. Thiamine 
‘ per liter 


instant) 


the normal range, 1.¢ they are ¢ mparable to that of 
fresh milk. Bulletin 119 of the National Research 
Council, “The Composition of Milk” (17), gives 
$2 mmg. per 100 ml. (0.42 mg. per liter) as a represen 
tative summary value for thiamine in cow’s milk. The 
average value found for brand No. 1 was 0.45 and for 
brand No, 2 was 0.41 mg. per liter on a reconstituted 
basis. There is no indication of thiamine loss during 
reprocessing 
RIBOFLAVIN 

Riboflavin was determined by a simplification of the 
method of Hodson and Norris (16). The data on ribo- 
flavin for both instant products (Table 2) also fall in 
the range for fresh milk. The average value for recon- 
stituted brand No. 1 instant milk was 1.57 mg. per liter 


and for reconstituted brand No. 2 was 1.83 mg. per liter. 


TABLE 2 
Riboflavin content of nonfat dry milk solids 


Brat N Brand N 
Mz. R Meg. Riboflavin 
per liter 


instant 


1.94 


= 


| 
| 
| 
| 
: 
i 
| 
i ‘| 
0.38 
4 44 
$5 4) 
$5 1.49 
40 
\ \ +] 
5 
64 58 176 
1.¢ } 1.66 
1.84 
) 
Averag | \ ‘ 831 
| 
het 
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Bulletin 119 of the National Research Council (77) 
gives 158 mmg. per 100 ml. (1.58 mg. per liter) as a 
representative value for the riboflavin content of cow's 
milk. There is no indication that destruction occurs 
during reprocessing, since the samples have approxi 
mately the same content before and after treatment 


NIACIN 
Niacin was determined by the A.Q.0A.C. Micro 


biological Method L.. arabinosus 17-5 was the assay 
organism. The data 


re summarized in Table 3. The 


TABLE 3 
Niacin content of nonfat dry milk solids 


BR 1N IN 
M N M 
Sample 1» ite 
iumber nu tant 
1. 727 
® 7 7 
) 
\verage R4 x Average 


average value for brand No. 1 of instant nonfat dry milk 
was 0.825 mg. per reconstituted liter and for brand No 
2 was 0.773 mg. per reconstituted liter. These values 
fall in the same range and are comparable to the 85 mmg 
per 100 ml. (O.85 mg. per liter) cow's milk reported in 
National Research Council Bulletin 119 (77). If there 
is any loss of niacin during the reprocessing of brand 
No, 1 instant dry milk, it is very minor 


PANTOTHENIC ACID 
Pantothenic acid was determined with a microbiologi 
cal method using /.. arabinosus 17-5 as the assav or 
ganism. The assay media was an adaptation of the 
V.O.A.C. miacin media 
and calcium pantothenate was omitted from the media 


\n excess of niacin was added 


This method was suggested by Snell (20). 

In the samples studied brand No. 1 had a slightly 
higher average value (Table 4+). Brand No. 1 instant 
nonfat dry milk contained 3.69 mg. per liter and brand 
No. 2 instant nonfat dry milk contained 2.95 mg. per 
liter on a reconstituted bé&sis. No great significance 
should be placed in the small difference since all the 
values fall in the normal range for fresh milk. Bulletin 
119 of the National Research Council gives a represen- 
tative summary vlaue of 350 mmg. per 100 ml. (350 mg 
per liter) for cow's milk with a range of 155-568 mmg 
per 100 ml. (1.55-5.68 mg. per liter). Hodson (73) 
gave an average value of 3.1, 3.1, 3.6 and 3.3 mg 
per liter respectively for fresh milk, for reconstituted 
irradiated evaporated milk, for reconstituted dry skim 
milk and for reconstituted dry whole milk. The range 


\ll the samples 


of values was 1.9 to 4.3 mg per liter 


in Table 4 are excellent sources of pantothenic acid 
There is no evidence that the reprocessing of brand 


No. 1 decreases its pantothenic acid content 


TABLE 4 
Pantothenic acid content of nonfat dry milk solids 


Reeconstituted Basis 


Brand No, 1 trand N 
Mg. Pante acid | M Pant 
Sample Sample ther 
mber number 
Ist process ‘nd process 
(basic) (instant 
78 
61 
97 
4 4 
5 5 
6 $4 
7 76 68 7 
8 g 6 g 
9 x 69 
10 f | 4.01 
Average 7¢ | Average 
Ex das tre ici a it red to a ca 
la ften d M I 1.08 


n pantothenate basis 


Pantothenic acid deficiency has been produced in 
every species subjected to a critical experiment limiting 
the intake of the vitamin and it 1s believed to be almost 
universally required, but the human requirement tor the 
vitamin has not been established. There are only a tew 
publications describing symptoms attributed to this 
deficiency in humans. Pantothenic acid is widely dis 
tributed in common foodstuffs so that a deficiency ot 
this vitamin is not likely to be encountered im practical 


human or animal nutrition 


VITAMIN B 

Since there is general lack of agreement when vitamin 
Ks, methods are applied to certain milk products two 
methods were used in the present study The first 
method was the microbiological method of Stokes, Lat 
sen, Woodward and Foster (2/7). This method was 
modified by the addition of thiamine to the media as 
suggested by Harris (8). This addition eliminates the 
need for destroying thiamine in the sample and creates 
a more sensitive and perhaps more specific method, The 
method of Stokes ef al, (21) uses 
mutant No. 299 of Neurospora sitophila, a mold, as the 


“pyridoxineless” 
assay organism. The second method was the yeast 
method of Atkin, Schultz, Williams and Frey ) whiel 
uses Saccharomyces carlshergensis as the assay 01 

ganism. This method was modified by addition of 
niacin to the media as suggested by Rabinowitz and 
Snell (78) and by the use of small erlenmeyer flasks in 
place of tubes for growing the veast to eliminate cor 

tinuous shaking. 

Since the data on brand No. 1 instant dry milk had 
been already collected by the two methods for another 
purpose, a direct comparison between basic process and 
instant milk was not made. The vitamin B,, data are 
compiled in Table 5. When one considers the variability 
of the data, it is apparent that the vitamin B, ontent 
of both products is similar. These data are ¢ > com 
parable to the average values for fresh milk. 1.33 mg 
per liter and 0.35 mg. per liter found respectiy by the 
Saccharomyces carlshergensis and Neurospora sitophila 
No. 299 methods as modified. These vitamin B,, data 
are lower than many reported in the past. In part this 
is due to the fact the values reported here are in terms 
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TABLE 5 
Vitamin B. content of nonfat dry milk solids 
fituted Basts 


BR 1 No BR N 
M Vit B M \ in Be 
t tant t instant 
Sar Sample 
her row number 5S romyces 
rist x ridox 
} 8m n 
$2 7 
\ 8 \ i 


of pyridoxine and not pyridoxine hydrochloride. Also 
the inclusion of thiamine in the mold media and niacin 
in the veast media eliminates a source of stimulation 
from the milk and prod +s lower and more = specific 
results assay of v. anin B, in milk products 
presents many problems and not all of them have been 
solved by the methods used in this study. Hlowever, 
the general agreement between the two methods and 
between the average values found on fresh milk and 
instant nonfat dry milk lend support to the validity of 
their use on fresh milk and low heat dry milk products 

The newer data reported here suggest the data re 


ported by Llodson 


1) are much too high. This can be 
accounted for by failure to destroy thiamine completely 
in the samples before assay but other factors may be 
involved. Other vitamin E, data on nonfat dry milk 
have been reported by Atkin ef al. (2) and by Hassinen 
etal. (9), These values are also slightly Iigher than 
those in Table 5. 


Snell (78) for fresh milk seem to be in the hest agree 


Phe data reported by Rabinowitz and 


ment with these reported here. 


ASCORBIC ACID 


\scorbic acid was.determined by the 2.6 dichloroindo 
phenol dve titration method following the general pro 
cedures outlined in publications by Bessey and King 

/), Borsook et al. (5), Barron ef al. (3) and Sharp 
19). Both reduced and total ascorbic acid were deter 


mined. Dehydroascorbic acid was reduced with hydro 
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ven sulfide before making the titration for total ascor 
bic acid. Probably the data for reduced ascorbic acid 
are the more useful, since the data are more accurate 
and since the dehydroascorbic acid is so labile it may be 
lost before consumption. However, the data indicate 
very little dehydroascorbic acid is present. 

The data ( Table 6), offer the suggestion that a little 
iscorbic acid may be lost during the reprocessing to 
instant powder. All the values are so low in relation to 


the amount found in strictly fresh milk and to the 
human requirement that any losses are of little nutri 
tional importance. Milk fresh from the udder is a fair 
source of ascorbic acid, but the handling of milk quickly 
introduces air; this promotes oxidation and highly 
variable losses occur, Neither fresh market, pasteurized 
market, evaporated, nor dry milk can be considered 


cle pendable sources of ascorbic acid 


PROTEIN QUALITY 


In the study of the protein quality of instant nonfat 
dry milk only one brand was tested, since the test was 
made before others appeared on the local market. The 
protein quality of nonfat dry milk solids has been 
studied many times, Fairbanks and Mitchell (7), Cook 

al. (6), Henry and Kon (70), and Hodson and 
Krueger (14, 135) Although there is little doubt that 
excessive heat treatments during processing or pro- 
longed storage under conditions of high humidity or 
temperature detract from protein nutritive value, it is 
not likely that the conditions used at present for the 
processing and storage of low heat nonfat dry milk 
solids are such as to cause damage. But specific data 
were not available either on the spray drying of the milk 
or on the reprocessing to instant nonfat dry milk. and a 
brief studv was therefore undertaken 

\ comparison was made between the protein nutritive 
value of pasteurized milk from a local source, a com 


ler, and the same 


posite sample of regular low heat pows 
composite after being reprocessed to an instant powder 
rhe pasteurized milk was preserved by freezing for the 
six-weeks’ trial in order to have a uniform source of 
this product. Freezing is a well-accepted method of 
preserving milk for protein nutritive value studies. Al- 
though this acceptance may not have been proved 
experimentally for all cases, no alternative or better 


TABLE ¢ 
Ascorbic acid content of nonfat dry milk solids 
Vee nstituted Rasis 
Brand N Brand N 
Mg. per liter Mg. per er stant 
Sample t has stant 

number Ss 

Reduced Total Reduced Total number Reduced Total 
uscorbie acid ascorbic acid uscorb rhic ascorbic acid 

7 1.81 5.4 $.8 4.81 

7.11 6.28 6.28 4.81 

6.27 4.18 4.39 4.81 

1 3.9% 3.75 $ 1.81 


313 


| | 
1 
it |, 
| 
| 
alt 
| 
| 
| 
| 
| 14 
| 
1A 
| 
g? 6.4 3.13 
‘ 6.87 6.45 +.81 
1.74 3.12 3.1 3.97 
$20 3.13 
Average 1.69 5.44 1.46 4.86 Average ‘ 4.05 iat 
| 
F | 
14 | 
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method of preservation exists at present The diets 
were fed at a 9f¢ protem level on a dry basis and were 
adjusted to approximately the san 
len rats per group were used. In the 
proteins from 


fat and carbohy 


drate content 
six-weeks’ comparison the rats fed the 
the regular single process low heat 


pasteurized milk, 
1 the instant nonfat dry milk gained 


nonfat dry milk an 
88.1 and 90.6 g., 


an average of 7 
though the data indicate the pasteurized milk proteims 
not borne out by the analy sis of 


respectively ; al 


are inferior, this 1s 
variance for the differences are not statistically signifi- 
F equals 3.02 and F equals 3.35 1s required for 
level. The proteim efficiency 


cant 
significance at the 95% 
expressed as grams gain per gram protein fed was also 
calculated for each group. For the pasteurized milk, the 
t powder and the instant powder this 


regular low heat 

figure was respectively 2 73. 289 and 2.88. .\n analysts 
of variance indicates the differences are not statistically 
significant. F equals 3.02 and F equals 3.35 is required 
+ level. These data indicate 


for significance at the 95° 
that neither the processing of a low heat, spray dried, 
nonfat dry milk nor converting it to an instant nonfat 
drv milk damages the protem nutritive value for rat 
growth 
SUMMARY 

On a reconstituted basis the thiamine, riboflavin, 
niacin, pantothenic acid and vitamin B, contents of two 
brands of instant nonfat dry milk are essentially equal 
to those of fresh milk samples. 

lhe ascorbic acid content of nonfat dry milk is low 
and may be slightly decreased by conversion to instant 
powder, but the latter loss if any is of no importance 
because milk in any form usually available for human 
consumption is not a dependable source of ascorbic acid. 
The conversion of a low heat nonfat dry milk to an 
instant nonfat dry milk by a commercial process does 
not measurably change the thiamine, ribe avin, nicotinic 
acid, pantothent acid or vitamin B, content. 

The protem quality of an instant nonfat dry milk as 
measured by rat growth is equal to that of the regular 
low heat powder from which it was prepared or to that 


of a sample of pasteurized nuk 


Acknowledgments 


Ihe author thanks the offi ials of the Pet Milk Company tor 
releasing this report for publication The helpful suggestions 
of Dr. E. A. Louder, Technical Director, and Mr. H. E. O 


Heineman, Director of Kesearch Development, are also 


acknow ledged 


LITERATURE CITED 


1. Association of Official \vricultural Chemists. \/ethods of 
Inalysis. 7th ed., 1950, Washington, Dm 4. 
> Arkin, Lawrence, SCHULTZ, ALFRED Wi 


| Frey. Cuartes N. Yeast microbiological 


FOOD TECHNOLOGY 


20 


\)\ 1956 


methods for determination of vitamins, pyridoxine. 1 
Eng. Chem., .Inal. Ed., 15, 141-144 (1943) 


E., Guzman, S., De Meto, H.. AND KLEMPERI 
FrEIpRICH. Studies on biological oxidations. \ Bi 
Chem., 112, 625-640 (19306). 

Bessey, Orto AND KING, C. G. The distribution of 
vitamin C in plant and animal tissues, and its determina 
tion. J. Biol. Chem., 103, 687-698 (1933). 

Borsook, Henry, Davenport, Horace W., JEFFRIES, 
E. P.. anp Warner, Rosert C. The oxidation ot ascorbic 


acid and its reduction in vitro and in vivo J. Biol. Chen 
117, 237-279 (1937) 
Cook. Besste B.. Morcax, Acnes Fay, ©) 


snp Parker, Janice. The effect of heat treatment on 
nutritive value of milk proteins. I. Evaporated ar 
powdered milks. J. Nutr., 44, 51-61 (1951) 

Famranks. B. W.. Mitcnens, H. H. The nutritiv 
value of skim milk powders with special reference to t 
sensitivity of milk proteims to heat. J. dor. Res., 51, 1107 
(1935). 

Harris, Danie L. Interaction of thiamine and pyridoxine 
in neurospora. I. Studies of the pyridoxineless mutants 
Irch. Biochem. Biophys., 41, 294-304 (1952) 

Hassinen, J. B.. Dursix, G. T., AND Bernuarpt, F. 
The vitamin B. content of milk products. J. Vutr., 53 
249 (1954) 

Henry, K. M., anp Kon, S. K. A note on the effect of the 
temperature of preheating of spray dried whole milk 
the biological value of its protein. J. Dairy Kes., 13, 329 
(1947) 

Hopson, A. Z. The pyridoxine content of fresh, pasteurized 
evaporated and dried milk. J. Nutr, 27, 415-418 (1944 

Hopson, A. Z. Simple fluorometric method for thiamine n 
milk. Food Research, 10, 351-356 (1945). 

Hopson, A. Z. The nicotinic acid, pantothenic acid, choline 
and biotin content of fresh, irradiated evaporated and dry 
milk. J. Nutr., 29, 137-142 (1945) 

Hopson, A. Z., AND Kruecer, G. M Essential amino acid 
content of casein and fresh and processed cow's milk as 
determined microbiologically on hydrolyzates Ir 
Biochem., 10, 55-64 (1946) 

Hopson, A. Z., AND Krurcer, G. M. Changes in the esset 


tial amino acid content of the proteins of dry skim n ilk 
on prolonged storage Archiv. of Biochem., 12, 51-55 
(1947). 


Hopson, A. Z.. AND Norris, L. C. Fluorometric method 
for determining the riboflavin content ot footstults 
J. Biol. Chem., 131, 621-630 (1939) 

National Research Council Bulletin 119. The compositior 
milk. (1950). 

Rapinowitz, Jesse C.. AND SNetL, Epmonp F Distribu 
tion of pyridoxal, pyridoxamine, and pyridoxine in some 
natural prducts. J. Biol. Chem., 176, 1157-1167 (1947 

Suarp, P. W. Rapid method for the quantitative determina 
tion of reduced ascorbic ac id in milk. J. Dav 5 21 
85-88 (1938). 

Sxeu. E. E. in The Vitamins. Ed. W. H. Sebrell and 
Robert S. Harris. 1954, Academic Press Inc., New 
York, N. ¥ 

Stokes, Jacon L., Larsex, ALMA, Woopwarp, C R.. 
inp Foster, Jackson W. A neurospora assay tor pytl 
doxine. J. Biol. Chem., 150, 17-24 (1943) 
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TECHNICAL PROGRAM 
AND ABSTRACTS 


Sixteenth pbunual Meeting 


June 10 through June 14, 1956 
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GENERAL AND SOCIAL EVENTS 


Saturday, June 9, 1956 


Executive Committee Meeting 
10:00 a.m. Room 6, 
Sheraton-Jefferson Hotel 


St. Louis Section Committee Chairmen, 
Dinner Meeting 
6:00 p.m. Room 7, 
Sheraton-Jefferson Hotel 


Editorial Board Meeting 
7:30 p.m. Room 4, 
Sheraton-Jefferson Hotel 


Sunday, June 10, 1956 


National Council Meeting 
10:00 a.m. Room 9, 
Sheraton-Jefferson Hotel 


Registration 
10:00 a.m. Mezzanine, 
Sheraton-Jefferson Hotel 
Exhibits 
1:00 p.m. Official Opening, Mezzanine, 
Sheraton-Jefferson Hotel 


Ladies’ Get-Acquainted Tea 
3:00 p.m. Crystal Room, 
Sheraton-Jefferson Hotel 


Press Conference 
4:00 p.m. Room 5, 
Sheraton-Jefferson Hotel 


Social Hour 
8:00 p.m. Gold Room, 
Sheraton-Jefferson Hotel 


Monday, June 11, 1956 


Section Officers’ Breakfast 
7:30a.m. Room l, 
Sheraton-Jefferson Hotel 


Registration 
8:00 a.m. Mezzanine, 
Sheraton-Jefferson Hotel 


General Opening Session 
9:30 a.m. Gold Room, 
Sheraton-Jefferson Hotel 


Ladies’ Tour—-Anheuser-Busch, Grant's Farm 
9:30 a.m. Start from Sheraton-Jefferson Hotel 


Visit the Exhibits 
11:00 a.m. Mezzanine, 
Sheraton-Jefferson Hotel 


Awards Luncheon 
12:30 p.m. Gold Room, 
Sheraton-Jefferson Hotel 


Technical Program 
2:00 p.m. Four Sessions 
Gold Room, Sheraton-Jefferson Hotel 
Crystal Room, Sheraton-Jefferson Hotel 
Foyer 2, Statler 
Ballroom, Statler 


Musical Comedy Under the Stars: 
“Annie Get Your Gun” 
7:45 p.m. Departure from 
Sheraton-Jefferson Hotel 
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Tuesday, June 12, 1956 


Canadian Group IFT Breakfast 
7:30 a.m. Room 9, 
Sheraton-Jefferson Hotel 


M.1. T. Alumni Breakfast 
7:30a.m. Room 7, 
Sheraton-Jefferson Hotel 


University of Illinois Breakfast 
7:30a.m. Room 8, 
Sheraton-Jefferson Hotel 


Registration 
8:00 a.m. Mezzanine. 
Sheraton-Jefferson Hotel 


Technical Program 
9:00 a.m. Five Sessions 
Gold Room, Sheraton-Jefferson Hote! 
Crystal Room, Sheraton-Jefferson Hote! 
Room 1, Sheraton-Jefferson Hotel 
Foyer 2, Statler 
Ballroom, Statler 
Ladies’ Tour 
9:30 a.m. Departure from the Sheraton- 
Jefferson 
Fouke Fur Company, Alaskan 
Seal processing plant 
Luncheon at the Art Museum 
St. Louis Zoo 


Visit the Exhibits 
11:00 a.m. 


University of Massachusetts Alumni Luncheon 
12:30 p.m. Room 9, 
Sheraton-Jefferson Hotel 


Ohio State University Alumni Luncheon 
12:30 p.m. Room 8, 
Sheraton-Jefferson Hotel 


Technical Program 
2:00 p.m. Five Sessions (as in the morning) 


Phi Tau Sigma Honorary Society Meeting 
5:00 p.m. Room I, 
Sheraton-Jefferson Hotel 


Appert Award Banquet 
7:00 p.m. Gold Room, 
Sheraton-Jefferson Hotel 


Wednesday. June 13, 1956 


Registration 
8:00 a.m. Mezzanine, 
Sheraton-Jefferson Hotel 


Technical Program 
9:00 a.m. Five Sessions 
Gold Room, Sheraton-Jefferson Hotel 
Crystal Room, Sheraton-Jefferson Hotel 
Room 1, Sheraton-Jefferson Hotel 
Foyer 2, Statler 
Ballroom, Statler 


Ladies’ Tour 


9:30 a.m. Historic St. Louis 
Departure from 
Sheraton-Jefferson Hotel 
12:30 p.m. Luncheon at Missouri Athletic 


Club (Ladies) 


Visit the Exhibits 


1] 


0O a.m. 


Mezzanine, 
Sheraton-Jefferson Hotel 


Installation Luncheon 


12:30 p.m. 


Gold Room, 
Sheraton-Jefferson Hotel 


Technical Program 


? 


2:00 p.m. 


Ladies’ Tea 


3:30 p.m. 


Four Sessions 

Gold Room, Sheraton-Jefferson Hotel 
Crystal Room, Sheraton-Jefferson Hotel 
Foyer 2, Statler 

3allroom, Statler 


Dream Kitchens of 


| aclede Gas Co. 


Mississippi River Boat Ride 
8:30 p.m 


9:00 p.m. 


Thursday, June 14, 


Registration 


8:00 a.m. 


Plant 
8 


cordial welcome. 


OOa 


:30a 


30a 


:00 a. 


‘Tours 
m. 


m. 


-m. 


-m. 


-m. 
m. 


a.m. 


m. 


Assemble at ‘‘Admiral’’ Dock, 
foot of Washington Street 
Sailing time 


1956 


Mezzanine, 
Sheraton-Jefferson Hotel 


Mrs. Tucker's Foods, 
Jacksonville, Illinois 
Departure, Sheraton-Jefferson 
Pevely Dairy Company, 
Ist Section 
Aluminum Corporation of 
America, Ist Section 
Ore Research Laboratories 
Continental Can Company, 
Metal Containers Div. 
Freund Baking Company 
V. Viviano & Bros. Macaroni 
Mfg. Co., Ist Section 
St. Louis Post-Dispatch, 
Ist Section 
Radio Station KSD 
Television Station KSD-TV 
St. Louis Post-Dispatch, 
2nd Section 
Radio Station KSD 
Television Station KSD-TV 
V. Viviano & Bros. Macaroni 
Mfg. Co., 2nd Section 
Continental Can Company, 
Fibre Drum Division 
Pevely Dairy Company, 
2nd Section 
Aluminum Corporation of 
America, 2nd Section 
Ore Research Laboratories 
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LADIES’ PROGRAM 


Tickets Required for All Functions 
To our lady guests St. Louis offers a particularly 


A variety of activities and enter- 


tainment have been arranged for your enjoyment. 
Or, if you prefer independent sight-seeing or shop- 
ping, our committee will help you arrange the trips. 
Our general Hospitality Committee will have maps 
and information about interesting local attractions. 


All scheduled events will be controlled by the use 
of tickets which may be obtained at the Registration 


Desk, not later 
buses leave fre 


than the day prior to the event. All 


1m the 12th Street entrance of the 


Sheraton-Jefferson. 


Sunday, June 10 


3-6 p.m. 


8:00 p.m. 


Monday, June 


9:30 a.m. 


7:45 p.m. 


All ladies are invited to a Get- 
Acquainted Tea in the Crystal Room, 
Sheraton-Jefferson Hotel. Much of 
your pleasure depends on getting ac- 
quainted, so please come! Meet your 
friends and your hostesses who will 
look after your comforts during the 
annual meeting 


Social Hour. Refreshments and en- 
tertainment for all registrants. Gold 
Room, Sheraton-Jefferson Hotel. 


We shall visit the Anheuser-Busch 
Brewery where we shall be shown 
every phase of how Budweiser is 
brewed, packaged and shipped. A 
buffet luncheon will be provided for 
us in ample time to board our bus for 
Grant’s Farm, the famous home of 
General Ulysses S. Grant. Here, we 
are taken on a miniature railroad over 
the 281 acres of this fabulous estate, 
where deer, antelope, mountain goats 
and bison roam the area. Our visit 
will include Grant's cabin, the Car- 
riage Museum, Miniature Zoo, the 
famous Clydesdale horses and the 
Bauernhof, where refreshments will 
be served before returning to the ho- 
tel to freshen up for an evening at the 
opera 


“Annie Get Your Gun.” The St. 
Louis Municipal Opera is world fa- 
mous for its light opera and musical 
comedy presentations in the beautiful 
amphitheatre in Forest Park. Many 
of our leading musical comedy stars 
made their debut here since the incep- 
tion of the ‘‘opera’’ over twenty-five 
years ago. This is a must for visitors 
to St. Louis. 


Tuesday, June 12 


9:30 a.m. 


Fouke Fur Company is delighted to 
have us tour its plant where we 
shall see the only Alaskan seal pro- 
cessing operation in the United States. 
A delicious luncheon will be waiting 
for us in the beautiful St. Louis Art 
Museum in Forest Park. There, we 
will have time to view some of the 
high spots of the museum before 
moving on to the world-famous zoo 
where seats will be set aside for us to 
relax and enjoy the monkey show. 
These little fellows are probably the 
best-dressed monkeys in the world. 
They are often amused by the actions 
of man. We will be back at the hotel 
in plenty of time to ‘‘primp up” for 
the banquet. 
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7:00 p.m. Appert Award Banquet — Gold 
Room, Sheraton-Jefferson Hotel. 


Wednesday, June 13 

9:30 a.m. The downtown area and the water- 
front will be our destination, with a 
stop at the Old Court House. Inside 
is a fine museum of old paintings and 
St. Louis memorabilia. Just a hop, 
skip and jump away, a group of not 
more than 40 persons will be shown 
through the Eighth District Federal 
Reserve Bank. ““Your guns and 
money should be left at home as they 
have plenty of both.” 


12:30 p.m. Luncheon will be served in the St. 
Louis Room of the Missouri Athletic 
Club. In the afternoon, tours through 
the St. Louis Post-Dispatch newspa- 
per facilities have been arranged for 
groups of not more than 30 at a 
time. 

3:30 p.m. Whether you make the tours or spend 
the afternoon shopping, plan on 
joining the group and relax in the 
Dream Kitchens as guests of the La- 
clede Gas Company, just a_ block 
away from the hotel. 


8:30 p.m. Moonlight and Magnolias. All the 
glamour and beauty of an antebellum 
river packet trip with the modern ad- 
vantages of streamlined luxury and 
air-conditioned comfort on the S. S. 
“Admiral.’’ This is another St. Louis 
exclusive. Dancing—refreshments— 
real pleasure! 


Thursday, June 14 
You are invited to join in the general 
plant tours. Pick out the ones you 
find interesting. The variety offers 
something for everyone. 
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PLANT TOURS 


Aluminum Corporation of America 
Research Laboratories, East St. Louis, Illinois 


‘The new Ore and Metals Research Laboratories 
are unique. Technical personnel will point out oper- 
ations of particular interest and answer questions. 
Two sections of 30 each will be accommodated, the 
first leaving the | 2th Street entrance of the Sheraton- 
Jefferson at 9:30 a. m. and returning before lunch; 
the second leaving the same place at 2:00 p. m. and 
returning at 4:30 p. m. 


Continental Can Company 
St. Louis, Missouri 
‘Two different trips—the first through the Metal 
Containers Division at 9:30 a. m. starting time and 
the second through the Fibre Drum Division at 1:30 
p. m. starting time—are scheduled. A maximum of 
30 can be accommodated on the morning trip through 
the Metal Containers Division. A maximum of 50 
can be accommodated on the afternoon Fibre Drum 
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Division trip. Buses will leave from and return to 
the 12th Street entrance of the Sheraton-Jefferson. 


Freund Baking Company 
St. Louis, Missouri 

One of the largest independent bakeries in the 
country, the Freund Baking Company represents one 
family’s work throughout 100 years of baking in 
St. Louis. 

The plant bakes on separate lines, buns, white 
bread, rye bread, cakes, yeast-leavened sweet goods, 
pies, yeast-leavened doughnuts, and cake doughnuts. 
A maximum of 50 people can be accommodated at 
one time. However, should a larger number of our 
members desire to make this trip, the Freund Baking 
Company has graciously agreed to offer a second trip 
in the afternoon. 


Mrs. Tucker’s Foods 


Jacksonville, Illinois 


An all-day tour of a modern vegetable oil products 
—-shortenings, margarine, etc.—plant. Enroute you 
will pass near the confluence of the Missouri, the Mis 
sissippi and the Illinois rivers and through the rich 
farming and industrial areas of central Illinois. 

Lunch will be provided in Jacksonville. Buses 
leave the 1 2th Street entrance of the Sheraton-Jeffer- 
son at 8:00 a.m. and return at approximately 
3:00 p. m. 

Pevely Dairy Company 
St. Louis, Missouri 

A modern dairy offering both fluid milk and 
cream; and ice cream processing operations. Two sec- 
tions of 25 people each, one leaving the hotel at 8:45 
a. m. and the second leaving at 1:45 p. m., are 
available. 

St. Louis Post-Dispatch 
Radio Station KSD, Television Station KSD-TV 

Two groups of 30 each can be accommodated for 
this trip through a modern newspaper, radio and tele- 
vision installation. This is just across the street from 
the hotel. Trips will be at 10:15 a. m. and at 
1:15 p. m. 


V. Viviano and Brothers Macaroni Manufacturing 
Company 
St. Louis, Missouri 

In visiting the Viviano Macaroni plant, we see the 
impact of mechanization and automation on the an- 
cient art of paste goods manufacture. This completely 
modern plant features all new automatic equipment, 
some of Italian manufacture, which facilitates contin- 
uous 24-hour-a-day operation. A new vacuum sys 
tem throughout makes possible marked improvements 
in uniformity and quality of products and in sanita- 
tion. Here again the size of each group is limited, 
but the firm has graciously agreed to offer both morn- 
ing and afternoon trips of 20 each. The morning trip 
will leave the Sheraton-Jefferson at 10:00 a. m. and 
the afternoon trip will leave at 1:30 p. m. 
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SUMMARY OF THE TECHNICAL PROGRAM 
Monday, June 11 


9:30 a.m. General Session—-Gold Room, Shera- 
ton-Jefferson 


11:00 a.m. Closing for Luncheon 


2:00 p.m. General Session—Gold Room, Shera- 
ton-Jefferson 
BABCOCK-HART AWARD ACCEPTANCE 
ADDRESS 
“Evaluation of Microbiological 
Standards for Foods”’ 
Dr. GAIL M. DACK 
2:40 p.m. Section A—Symposium in Commemo- 
ration of the 50th Anniversary of the 
Food and Drug Law. Gold Room, 
Sheraton-Jefferson 


2:40 p.m. Section B—Microbiology. Foyer 2, 
Statler 
2:40 p.m. Section C — General Research Papers. 


Ballroom, Statler 
2:40 p.m. Section D— Canning. Crystal Room, 
Sheraton-Jefferson 


Tuesday, June 12 
9:00 a.m. Section E—Panel Discussion on Current 
Status of Chemicals in Foods. Foyer 2, 
Statler 
9:00 a.m. Section F — Canning. Crystal Room, 
Sheraton-Jefferson 
9:00 a.m. Section G—Meat. Gold Room, Shera- 
ton-Jefferson 
:00 a.m. Section H — Fermentation. Ballroom, 
Statler 
9:00 a.m. Section I—JIndustry and Education. 
Room 1, Sheraton-Jefferson 
:00 p.m. Section J—Food Engineering. Foyer 2, 
Statler 
2:00 p.m. Section K—Meat. Gold Room. Shera- 
ton-Jefferson 
:00 p.m. Section L — Dehydration. Crystal 
Room, Sheraton-Jefferson 
2:00 p.m. Section M—Cereals. Room 1, Shera- 
ton-Jefferson 
2:00 p.m. Section N General Research Papers. 
Ballroom, Statler 


bho 


bho 


Wednesday, June 13 
9:00 a.m. Section O— Radiation. Gold Room, 
Sheraton-Jefferson 
9:00 a.m. Section P— Frozen Foods. Crystal 
Room, Sheraton-Jefferson 
9:00 a.m. Section Q—Applications of Food Re- 
search to Meet Department of Defense 
Requirements. Ballroom, Statler 
9:00 a.m. Section R—Citrus Products. Room lI, 
Sheraton-Jefferson 
9:00 a.m. Section S—Fruits and Vegetables. Foyer 
2, Statler 
:00 p.m. General Session—-Gold Room, Shera- 
ton-Jefferson 
APPERT AWARD ACCEPTANCE 
ADDRESS 
“Food Horizons” 
Dr. BERNARD E. PROCTOR 
2:40 p.m. Section T—Fruits and Vegetables. 
Foyer 2, Statler 
2:40 p.m. Section U— Radiation. Gold Room, 
Sheraton-Jefferson 
2:40 p.m. Section V— Citrus Products. Crystal 
Room, Sheraton-Jefferson 
2:40 p.m. Section W—Sensory Testing. Ballroom, 
Statler 


DETAILED PROGRAM 
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MONDAY MORNING — JUNE I1 
GENERAL SESSION 


Gold Room—Sheraton-Jefferson 


:>00—-CALL TO ORDER 


9:05—-WELCOME TO ST. LOUIS 

PAUL LOGUE, Chairman, St. Louis Section 
9: 15—-ANNOUNCEMENTS 

CHARLES M. HARROLD, JR., General 


Chairman 


9:25—-PRESIDENTIAL ADDRESS 


L. E. CLIFCORN 
10:00—How MANAGEMENT LOOKS AT INDUS- 
TRIAL RESEARCH 
C. N. KIMBALL, President, Midwest Re 
search Institute, Kansas City, Mo. 
10:30—-PROPOSED LEGISLATION PERTAINING TO 


CHEMICALS IN 


THE HONORABLE A. L AILLER, M.D., 
Member of Congress, Foucta District, Ne 
braska 


11:00-——-ADJOURNMENT 


MONDAY AFTERNOON — JUNE 11 


Section A—Gold Room, Sheraton-Jefferson 


2:40—-SYMPOSIUM IN COMMEMORATION OF THE 

50TH ANNIVERSARY OF THE FOOD AND 

DruG LAW 

Moderator: F. N. PETERS, Vice President, Quaker 
Oats Co., Chicago, Ill. 

GEORGE P. LARRICK, Commissioner, United 
States Food and Drug Administration 

A. L. MILLER, M.D., Member of Congress, Fourth 
District, Nebraska 


EUGENE H. HOLEMAN, Superintendent of Foods 
and Drugs, State Department of Agriculture, 
Nashville, Tenn. 

FRANK L. GUNDERSON, Consultant, Washing- 
ton, D. C 

HENRY A. LEPPER, Past President, Association of 
Official Agricultural Chemists 


MONDAY AFTERNOON — JUNE 11 
Section B—Foyer 2, Statler 
Microbiology 
Chairman: C. R. STUMBO 


2:40—_ 1. Thermal Resistance of Putrefactive An- 
aerobe No. 3679 Spores in Vegetables in 
the Temperature Range of 270° to 
290° F. 

W. B. ESSELEN and I. J. PFLUG, Univer- 

sity of Massachusetts, Amherst, Mass. 
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3 :00-— 


3:15— 


3:40- 


2. The Effect of Sorbic Acid on the Stor- 


age Life of Fresh Picked Meat from the 
Blue Crab (Callinectes sapidus) 


MELVIN A. BENARDE, Seafood Process 
ing Laboratory, University of Maryland, 
Crisfield, Md. 


Spore Resistance Values and Their Ap- 
plication in Food Processing 
J. L. SECRIST and C. R. STUMBO, Food 
Research Dept., H. J. Heinz Co., Pittsburgh 
30, Pa. 


. The Resistance of Bacterial Spores to 


Superheated Steam 

CHARLES P. COLLIER and CHARLES T. 
TOWNSEND, National Canners Association, 
Western Research Laboratory, and University 
of California Laboratory for Research in the 
Canning Industry, George Williams Hooper 
Foundation for Medical Research, Berkeley 
Calif 


MONDAY AFTERNOON — JUNE I1 


2:40 — 


3 :00— 


3:25 


4:30. 


4:50 


- 10. 


- 


Section C—Ballroom, Statler 


General 


Chairman: D. E. BRADY 


. Chemical Aspects of Pectin Gel Dark- 


ening 
MAYNARD A. STEINBERG, Doughnut 
Corp. of America, 45 W. 36th St.. New 


York, N. Y., GIDEON E. LIVINGSTON 
and CARL R. FELLERS, University of 
Massachusetts, Amherst, Mass. 


Feeding Studies on Vitamin and Min- 
eral Fortified Whole Milk 
LESTER J. TEPLY. ROBERT F. PRIER, 
and HENRY T. SCOTT, Wisconsin Alumni 
Research Foundation, 506 N. Walnut Sr 
Madison. Wis. 


Inspection Frequencies and Sample 
Numbers for Raw Materials Procured 
for Food Processing 
AMIHUD KRAMER. University of Mary 
land, College Park, Md. 


A Re-evaluation of the Vitamin A Ac 
tivity of Carotene 


HENRY M. ESPOY, Barnett Laboratories, 
Inc., 6256 Cherry Ave., Long Beach 5, 
Calif. 


Determination of Milk Serum Protein 
by Direct Nesslerization 
W. K. STONE and ALYCE H. HOLMES, 
Virginia Agricultural Experiment Station, 
Blacksburg, Va. 


Effect of Shell Treatment on the Inte- 
rior Quality and Flavor of Oiled and 
Thermostabilized Eggs 
JEANNETTE SULLIVAN and FRANCES 
CARLIN, Iowa State College, Ames, Iowa 


A Staining Method for Identifying 
Fly Eggs and Maggots in Food 
Products 
M. L. FIELDS, G. R. AMMERMAN, and 
N. W. DESROSIER, Agricultural Experi- 
“ag Station, Purdue University, Lafayette, 
nd. 


MONDAY AFTERNOON — JUNE I! 
D—Crystal Room, Sheraton-Jefferson 


Section 


Canning 


Chairman: GEORGE W. BEACH 


2:40— 12. 


3:00-— 13. 


3:20-—— 14. 


3:40 15. 


4:00-— 16. 


Effects of Packing Procedure on Con 
tainer Performance in Canned Apple 
sauce 
G. G. KOHN and J. E. FIX, American Can 
Co., Research and Technical Dept., 360 Eliz 
abeth Ave., Newark, N. J 


Effect of Additives and Blanching on 
the Quality of Processed Whole Kernel 
Corn 
R. C. WILEY, University of Maryland, Col 
lege Park, Md. 


Factors Influencing the Sporadic Devel 
opment of Discoloration in Canned 
Wet Pack Shrimp 


R. G. LANDGRAF, Continental Can Co 
Inc., Metal Div., Research and Development 
Dept., 4645 W. Grand Ave., Chicago 39, 
Ill. 


Quality Retention in Baby Foods Pro 
cessed by High Temperature -Short 
Time Methods 
GIDEON E. LIVINGSTON and WILLIAM 
B. ESSELEN, University of Massachusetts 
Amherst, Mass. 


Thermal Destruction Rates of Thiamine 
in Pureed Meats and Vegetables 


E. FELICIOTTI and W. B. ESSELEN 
University of Massachusetts, Amherst, Mass 


. Flat Sour Spoilage of Tomato Juice and 


Its Control with Subtilin 


E. WHEATON, J. D. BURROUGHS, and 
G. L. HAYS, American Can Co., Research 
Division, Barrington, III. 


TUESDAY MORNING — JUNE 12 


9:00-—-PANEL 


Section E—Foyer 2, Statler 


DISCUSSION ON CURRENT 


STATUS OF CHEMICALS IN FOODS 


Moderator: B. L. OSER 


IFT Committee on Chemicals :n Foods 
H. C. SPENCER, Chatrman L. F. HAYHURS|! 
C. N. FREY H. K. MURER 


F. L. GUNDERSON 
D. B. HAND 


B. L. OSER 
F. N. PETERS 


TUESDAY MORNING — JUNE 12 


Section F—Crystal Room, Sheraton-Jefferson 


Canning 


Chairman: GEORGE W. BEACH 


9:00—— 18. 


Storage Stability of Concentrated To 
mato Juice 
R. J. McCOLLOCH, R. G. RICE, and J. C 
UNDERWOOD, Fruit and Vegetable Chem- 
istry Laboratory, Western Utilization Re 
search Branch, U. S. Dept. of Agriculture, 
Pasadena, Calif. 


— 


9:20 


9:45 


10:10 


10:35 


10:55 


9:00 


9:20 


9:45 


10:05 


10:25 


10:50- 


- 19. Characterization of Pectin Changes in 
Freestone and Clingstone Peaches Dur- 
ing Ripening and Processing 

H. L. POSTLMAYR, B. S. LUH, and S. J 
LEONARD, University of California, Davis 
Calif. 


20. The Effect of Sirup Composition on 
Canned Clingstone Peaches 
M. A. JOSLYN, S. LEONARD, E. HIN- 
REINER, University of California, Berkeley 
and Davis. Calif., and B. FILICE, Filice and 
Perelli Canning Co., Richmond, Calif 


21. The Biological Evaluation of Thermal 
Processes 
C. F. SCHMIDT and J. H. BOCK, Conti 
nental Can Co., Inc., Metal Division, Re 
search and Development Dept., 4645 W 
Grand Ave., Chicago 39, Ill 


22. Dried Prune Products — Some Factors 
Influencing Their Corrosivity 
J. C. CONNEL, R. D. McKIRAHAN, and 
A. R. WILLEY, American Can Co., San 
Francisco, Calif 


23. Summarizing Remarks 


TUESDAY MORNING — JUNE 12 


Section G—Gold Room, Sheraton-Jefferson 


Meat 
Chairman: W. M. URBAIN 


24. A Chemical Study of the Volatile Ni- 
trogen and Volatile Sulfur Fractions of 
Chicken 

FE. L. PIPPEN, Western Utilization Research 
Branch, U. S. Dept. of Agriculture, 800 Bu 
chanan St., Albany 10, Calif. 


25. Effect of Antibiotic Solutions on the 
Microbial Flora of Dressed Poultry 

JOHN C. AYRES, H. W. WALKER, A. W 

KING and MARY JEANNE FANELLI, 


Iowa State College, Ames, Iowa 


26. Smoking Turkeys 
H. R. MALCOM, J. G. WOODROOF, and 
S. R. CECIL, Georgia Experiment Station 
Experiment, Ga 


27. The Effect of Temperature of Heating 
and Post Mortem Age on the Water 
Holding Capacity and Shrinkage of 
Meat 

EUGEN WIERBICKI and F. E. DEATH 
ERAGE, The Ohio State University, Colum 
bus 10, Ohio 


28. The Action of Phosphates on Sausage 
Products. I. Factors Affecting the Water 
Retention of Phosphate-Treated Meat 

CLIFTON E. SWIFT and REX ELLIS. 
Eastern Utilization Research Branch, U. S$ 
Dept. of Agriculture, Beltsville, Md. 


29. Effect of Controlling Environmental 
Conditions During Beef Aging 

R. B. SLEETH, R. L. HENRICKSON, and 

D. E. BRADY, Missouri Agricultural Ex 
periment Station, Columbia, Mo. 


9:00 


9:30 


9:50 


10:15 


10:40 


11:00. 


9 :00- 


TUESDAY MORNING — JUNE 12 
Section H—Ballroom, Statler 


Fermentation 


Chairman: ROBERT F. LIGHT 


30. Automatic Pilot Plant Control in the 
Development of Microorganisms 
GEORGE J. FULD and CECIL G. DUNN, 
Massachusetts Institute of Technology, Cam 
bridge 39, Mass 


31. Fungi Associated with the Softening of 
Olives and Cucumbers in Storage Brines 
GEORGES BALATSOURAS and REESE 

H 'AUGHN, University of California, Da 


vis, Calif 


32. Lindane Residue in Cucumber Fermen- 
tation 
MELVIN R JOHNSTON, University of 
Missouri, Columbia, Mo 


33. Influence of Plastic Vat Covers on the 
Fermentation of Cucumbers 
NEIL FINLEY and MELVIN R. JOHNS 
TON, University of Missouri, Columbia, 
Mo 


34. Statistical Estimation of the First Law 
of Thermodynamics as Applied to the 
Fermentation Process for Soda Crackers 

JAROSLAV TUZAR, Salerno-Megowen 
Biscuit Co., 4500 West Division St., Chi- 
cago 51, Ill 


- 35. Effect of Cucumber Holding Time and 
Temperature on the Quality of Pasteur- 
ized Fresh Whole Pickles 

J. A. COOK, I. J. PFLUG. and S. K. RIES, 
Michigan State University, East Lansing, 
Mich 


TUESDAY MORNING — JUNE 12 
Section I—Room 1, Sheraton-Jefferson 


-INDUSTRY AND EDUCATION 
Moderator: W. A. MACLINN, Chairman, 
Committee on Education 


Where Do Food Technologists Go and How 
Much Do They Make? 
R. E. MORSE, Stange Co., Chicago, II]. 
(Present address: Food Technology Dept., 
Rutgers University, New Brunswick, N. J.) 


Who Is Teaching Whom? 
W. A. MACLINN, Rutgers University, New 
Brunswick, N. J. 


Why Can't You Find a Young Food 
Technologist? 
R. E. WALTERS, Vice-President. General 
Foods Corporation, White Plains, N. Y. 


What Can Be Done to Attract Young People 
to the Food Industry? 
F. K. LAWLER, Editor, Food Engineering, 
McGraw-Hill Publishing Company, New 
York, N. Y 


Open Discussion 
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TUESDAY AFTERNOON — JUNE 12 
Section J—Foyer 2, Statler 
Food Engineering 
Chairman: I. J. HUTCHINGS 
2:00— 36. Pictorial Instrumentation 


L. M. RICHARDSON and W. S. YOUNG, 
The Foxboro Co., Foxboro, Mass. 


2:20— 37. The Plastometer—A New Development 
in Continuous Recording and Control- 
ling Consistometers 

DAVE EOLKIN, Gerber Products Co., 9401 
San Leandro St., Oakland 3, Calif. 


2:45—. 38. An Automatic Machine for the Contin- 
uous Mixing of Solids and Liquids to 
the Right Quantity and Correct Viscos- 
ity: Its Application in the Breading of 
Frozen Sea Food Products 


R. A. MINARD, Brookfield Engineering 
Laboratories, Inc., 240 Cushing St., Stough 
ton, Mass 


3:10— 39. Direct Steam Injection for High Tem- 
perature Short Time Sterilization of 
Whole Kernel Corn 
J. L. VETTER, A. I. NELSON and M. P. 
STEINBERG, University of Illinois, Ur- 
bana, IIl. 


3:35— 40. Effect of Continuous Steam iajection of 
Tomato Juice on Film Deposition Dur- 
ing Subsequent Concentration 


A. I. NELSON, M. P. STEINBERG. J. N 
McGILL, and J. L. VETTER, University 
of Illinois, Urbana, III. 


4:00— 41. Measurement and Control of the More 
Difficult Process Variables 


WM. J. SCARLETT, Industrial Division, 
Minneapolis- Honeywell Regulator Co.. 
Brown Instruments Div., Philadelphia 44, 
Pa. 


4:25—— 42. A Practical Look at Automation for the 
Food Plant 


KARL W. MOSELEY, W. M. Sprinkman 
Corp., 4975 No. Santa Monica Blvd., Mil- 
waukee 17, Wis. 


TUESDAY AFTERNOON — JUNE 12 
Section K—Gold Room, Sheraton-Jefferson 


Meat 
Chairman: W. M. URBAIN 


2:00— 43. Effects of Chlortetracycline and Oxy- 
tetracycline Hydrochlorides on the Car- 
cass Characteristics of Market Pigs 


R. P. SOULE, JR., J. L. HALL. D. L. 
HARRISON, D. L. MACKINTOSH, D. 
RICHARDSON, Kansas State College, Man- 
hattan, Kan. 


2:25—— 44. Chemical and Physical Changes in Iso- 
lated Beef Muscle Tenderized by Infu- 
sion with Sodium Chloride 
BALWANT RAI SURI and H. W. 
—— Oregon State College, Corvallis. 
re. 


2:50— 45. Inhibition of Hematin-Catalyzed Oxi- 
dative Fat Rancidity 
A. L. TAPPEL and Y. T. LEW, University 
of California, Davis, Calif. 


3:10— 46. Effect of Some Biologically Important 
Compounds on Rancidity and Discolor- 
ation in Cured Meat 

GEORGE G. KELLEY and BETTY M 
WATTS, Florida State University, Talla 
hassee, Fla 


3:25—— 47. Sodium Ascorbate in Stabilizing Cured 
Meat Color 
R. L. HENRICKSON, D. E. BRADY, R. B 
SLEETH. Missouri Agricultural Experiment 
Station, Columbia, Mo. 


3:45—— 48. Effect of Storage Conditions on Loss of 
Color and Free Sulfhydryl Groups in 
Cured Meat 
ANNE MARIE ERDMAN and BETTY M 
WATTS. Florida State University, Talla- 
hassee, Fla. 


4:00— 49. The Effect of Reducing Microorganisms 
on The Rate of Color Development in 
Cured Meat 
GURUDUTT P. KALLE, ARTHUR W 
ANDERSON, and H. W. SCHULTZ, Ore 
gon State College, Corvallis, Ore. 


4:25— 50. Use of Organic Reductants in the Can- 
ning of Luncheon Meat 


PAUL W. HARDY, J. S. BLAIR, and 
G. J. KRUEGER, American Can Co., Bar 
rington, Ill 


4:45— 51. Analysis of Antioxidants in Edible Fats 
——An Informal Review 


J. H. MAHON, Food and Drug Directorate 
Dept. of National Health and Welfare, Otr- 
tawa, Ontario 


TUESDAY AFTERNOON — JUNE 12 
Section L—Crystal Room, Sheraton-Jefferson 


Dehydration 
Chairman: JOHN H. NAIR 


2:00— 52. A Continuous Process for Dehydrating 
Fruit Juices 
VICTOR A. TURKOT, RODERICK K 
ESKEW, and NICHOLAS C. ACETO, 
Eastern Regional Research Laboratory, U. S 
Dept. of Agriculture, Philadelphia 18, Pa. 


2:25—- 53. Low-Moisture, Red Sour Pitted Cherries 
M. J. POWERS, N. J. DOWNES, D. W. 
SANSHUCK, and L. H. WALKER, Western 
Utilization Research Branch, U. S. Dept. of 
Agriculture, 800 Buchanan St., Albany 10, 
Calif. 


2:40— 54. The Storage Stability of Freeze-Dried 
Peaches 


C. O. CHICHESTER, University of Cali 
fornia, Davis, Calif. 


3:00— 55. Advances in the Dehydration of Mashed 
Potatoes by the Flake Process 
JAMES CORDING, JR., MILES J. WIL 
LARD, JR., RODERICK K. ESKEW, and 
JOHN F. SULLIVAN, Eastern Regional Re 
search Laboratory, U. S. Dept. of Agricul 
ture, Philadelphia 18, Pa. 


3:30— 56. 


3:50— 57. 


4:35— 50. 


Preparation and Evaluation of Pre- 

cooked, Dehydrated Bean Products 
CHARLES FELDBERG, Lt., QmC., H. W. 
FRITZSCHE, and JOSEPH R. WAGNER, 
Qm. Food and Container Institute for the 
Armed Forces, 1819 W. Pershing Road, Chi 
cago 9, 


The Effect of Breaking the Skin on the 
Cross-Circulation Drying of Green Peas 
J. C. MOYER, W. B. ROBINSON, H. R 
PALLESEN, and D. B. HAND, New York 
State Agr. Experiment Station, Geneva, N. Y 


. Preparation, Preservation, and Quality 


of Deep Fat Fried Products of Certain 
Fruits and Vegetables 


D. K. SALUNKHE, Utah State Agricultural 
College. Logan, Utah 


Some Recent Work on Dehydration in 
the United Kingdom 
E. J. ROLFE and E. G. B. GOODING, 
Ministry of Agriculture, Fisheries and Food 
Research Establishment, Aberdeen, Scotland 
(To be presented by Mr. S. W. F. Hanson, 
the British Joint Service Mission) 


TUESDAY AFTERNOON — JUNE 12 


Section M—Room 1, Sheraton-Jefferson 


Cereals 


Chairman: ROBERT A. LARSEN 


2:00—— 60. 
2:30— 61. 
2:55— 62. 
3:20— 63. 
3:45— 64. 
4:05— 65. 


Integrated Quality Control 
WILLIAM W. PROUTY, American Stores 
Co., 59th St. and Upland Way, Philadelphia 
Pa 


Effects of Temperature and Relative 
Humidity on Rate of Defrosting of 
Commercial Bread 
J. W. PENCE, N. N. STANDRIDGE, and 
M. J. COPLEY, Western Utilization Re 
search Branch, U. S. Dept. of Agriculture, 
800 Buchanan St., Albany 10, Calif. 


A Short Method for Structural Relaxa 
tion in Dough 
I. HLYNKA, Grain Research Laboratory, 
Board of Grain Commissioners for Canada 
Winnipeg 2, Manitoba, Canada 


Developing New Wheat Varieties in 

North Dakota for Industrial Acceptance 
R. H. HARRIS, L. D. SIBBITT, and G. M. 
SCOTT, North Dakota Agricultural College 
Experiment Station, Fargo, N. D. 


Applications of the Irish Moss-Protein 
Reaction in Food Products 
ELMER F. GLABE, PAULINE F. GOLD- 
MAN, and PERRY W. ANDERSON, Food 
Technology Inc., 5903 Northwest High 
way, Chicago 31, III. 


Sesame 
ELMER F. GLABE, PERRY W. ANDER. 
SON, and ARTHUR F. HOLTORFF, Food 
Technology Inc., 5903 Northwest Highway 
Chicago 31, Ill. 


4:20— 66. Some Observations Concerning Endo- 
sperm Proteins of Wheat 
PROFESSOR K. HESS, Wolff and Com- 


pany, Walsrode, Germany 


4:40— 67. Rheological \leasurements of Physical 
Properties of Food in Research and 
Production 

C. W. BRABENDER, Consultant, Minneap 
olis, Minn 


TUESDAY AFTERNOON — JUNE 12 


Section N—Ballroom, Statler 


Packaging and General Research Papers 


Chairman: L. W. ELDER 


2:00— 68. Research in High Temperature Short 
Time Sterilization 
O. F. ECKLUND and P. SOGNEFEST, 
American Can Co., Barriagton, II. 


2:15— 69. An Apparatus Designed for the Rapid 
Electrochemical Estimation of Flavors 
in Vegetables 

JOHN HARTMAN and WAYNE E. 
TOLLE, Cornell University, Ithaca, N. Y. 


2:35— 70. Some Observations on Red Pepper. I. 
Isolation and Analysis of Capsaicin 
ROY E. MORSE, Rutgers University, New 
Brunswick, N. J.. JOHN I. SUZUKI and 
FRED TAUSIG, Wm. J. Stange Co., Chi- 
cago 12, Ill 


2:55— 71. Triose Compounds in Maple Sirup. 
J. C. UNDERWOOD, H. G. LENTO and 
Cc. O. WILLITS., Eastern Regional Research 
Laboratory, 600 FE. Mermaid Lane, Philadel 
phia 18, Pa 


3:15— 72. On the Color of Coffee 
ANGELA C. LITTLE and G. MACKIN- 
NEY, University of California, Berkeley 4, 
Calif. 


3:35— 73. Investigations of Deterioration in 
Cooked Oysters 
ELIZABETH A. GARDNER and BETTY 
M. WATTS, Florida State University, Tal- 
lahassee, Fla. 


3:50— 74. A Simple Apparatus for Determining | 
Gas Permeability of Flexible Packaging 
Films 
RICHARD HENDERSON and GEORGE 
A. WALLACE, Olin Film Division, Olin | 
Mathieson Chemical Corp., 275 Winchester Fil 
Ave., New Haven, Conn. i 


4:10— 75. Flavor Permeability in Food Packaging ‘ 
and Its Evaluation | 
M. KAREL, B. E. PROCTOR, and A. i 
CORNELL, Massachusetts Institute of Tech- fF 
nology, Cambridge, Mass. 


4:35— 76. ‘Mylar’ Polyester Film in Food Pack- 


aging 
HERBERT NAGEL and JOHN P. WIL- 
KINS, E. I. du Pont de Nemours & Co., Inc., 
Film Dept., Chestnut Run, Wilmington, Del. 
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WEDNESDAY MORNING — JUNE 13 
Section O—Gold Room, Sheraton-Jefferson 


Radiation 


Chairman: BRUCE H. MORGAN 


9:00-—— 77. The Effect of Gamma Irradiation on 
Cake Mixes Containing High and Low 
Moisture Levels 
H. E. BAUMAN, HELEN BAEDER, and 
C. G. HARREL, Pillsbury Mills, Inc., 208 
Third Ave., S. E., Minneapolis, Minn. 


9:15—— 78. Radiation Sterilization of Wheat in Re- 
lation to Respiration, Biochemical 
Changes and Bread-Making Properties 
MAX MILNER, YIN-CHAO-YEN, and 
H. T. WARD, Kansas State College, Man 
hattan, Kan. 


9:40— 79. The Effect of Temperature and Inter- 
mittent Radiation on the Acceptability 
of Meat 

R. F. CAIN, E. C. BUBL, and A. W. AN 
DERSON, Oregon State College, Corvallis 
Ore. 


10:05— 80. Organoleptic Studies of Irradiated Foods 
G. B. PRATT and O. F. ECKLUND, Amer- 


ican Can Co., Barrington, III. 


10:25— 81. Characteristics of Electron - Irradiated 
Meats Stored at Refrigerator Temper- 
atures 

J. F. KIRN, W. M. URBAIN, H. J. CZAR 
NECKI, Swift & Company, U. S. Yards, 
Chicago 9, IIl. 


10:45—— 82. Survey of the Gross Effects of Irradia- 
‘tion on Selected Foods 

REUBEN POMERANTZ, Captain, QmC.. 
Fr. J. PILGRIM, BRUCE H. MORGAN 
BEVERLEY LAYMAN, KENNETH R 
WOOD, and NORMAN J. GUTMAN 
Quartermaster Food and Container Institute 
for the Armed Forces, 1819 West Pershing 
Road, Chicago 9, Il. 


WEDNESDAY MORNING — JUNE 13 


Section P—Crystal Room, Sheraton-Jefferson 
Frozen Foods 
Chairman: H. P. SCHMITT 


9:00—— 83. Objective Tests to Measure Adverse 
Changes in Stored Frozen Vegetables 

W. C. DIETRICH, F. E. LINDQUIST, 
J. C. MIERS, G. S. BOHART, H. J. NEU 
MANN, and W. F. TALBURT, Western 
Utilization Research Branch, U. S. Dept. of 
Agriculture, 800 Buchanan St., Albany 10, 
Calif. 


9:18 84. Thawing Rates of Precooked Frozen 
Meals in Commercial Shipping Con- 
tainers 

MORTON M. RAYMAN, A. ANELLIS, 
and C. J. CICHON, Qm. Food and Con- 
tainer Institute for the Armed Forces, 1819 
West Pershing Road, Chicago 9, IIl. 


9:36—— 85. Studies on the Microbiological Quality 
of Precooked Frozen Meals 
D. A. HUBER, H. ZABOROWSKI, and 
M. M. RAYMAN, Qm. Food and Container 
Institute for the Armed Forces, 1819 West 
Pershing Road, Chicago 9, Ill. 
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9:54 — 86. 
10:12-— 87. 
10:30-— 88. 
10:48—— 89. 
11:06— 90. 


The Influence of Vining on the Devel 
opment of Off-Flavor in Frozen Raw 
Peas 
FRANK A. LEE, A. C. WAGENKNECHT, 
and R. J. GRAHAM, New York State Agri 
cultural Experiment Station, Geneva, N. Y 
Texture Stability of Thickened Pre 
cooked Frozen Foods as Influenced by 
Composition and Storage Conditions 
HELEN L. HANSON, LORRAINE R 
FLETCHER, and AGNES A. CAMPBELI 
Western Utilization Research Branch, U. S 
Dept. of Agriculture, 800 Buchanan St., Al 
bany 10, Calif. 
Freezing Sweet Potatoes 
J. G. WOODROOF and ETHYL SHELOR 
Georgia Experiment Station, Experiment, 
Ga. 
Selective Freezing—A Unit Operation 
for the Food Industries 
N. W. DESROSIER, Agricultural Experi 
ment Station, Purdue University, Lafayette, 
Ind. 
Nutrient Composition of Frozen Fruits, 
Juices and Vegetables. (An informal 
presentation of recent observations per- 
tinent to these frozen products. ) 
L. J. TEPLY, Wisconsin Alumni Research 
Foundation, 506 N. Walnut St., Madison 
5, Wis 


WEDNESDAY MORNING — JUNE 13 


Section Q—Ballroom, Statler 


Applications of Food Research to Meet Department 


of Defense Requirements 


Chairman: COLONEL JOHN D. PETERMAN 


9:00—— 91. 
9:20-—— 92. 
93. 
9:55-— 94. 
10:15-— 95. 
10:35 96. 


Consolidating the Food Research Re- 

sources of the Department of Defense 

Through Intra-Service Coordination 
JOHN D. PETERMAN, COLONEL, QMC, 
Commandant, Qm. Food and Container In 
stitute for the Armed Forces, 1819 West 
Pershing Road, Chicago 9, III 

Key Objectives in Feeding Our Fighting 

Forces 
ANGUS J. HEEKE. LT. COLONE! 
QMC, Qm. Food and Container Institute for 
the Armed Forces, 1819 West Pershing Road 
Chicago 9, Ill 

Nutritional Aspects of Air Force Feeding 
BEATRICE FINKELSTEIN, Air Force 
Services Division, Air Materiel Command 
Wright-Patterson Air Force Base, Ohio 


New Foods at Altitude 
LT. COLONEL ALBERT A. TAYLOR 
USAF, Wright Air Development Center, 
Wright-Patterson Air Force Base, Ohio 

Methods to Extend Storage of Fresh 

Vegetables Aboard Ships of U. S. Navy 
H. T. COOK, C. S. PARSONS, and L. P 
McCOLLOCH, Agricultural Marketing Serv 
ice, U. S. Dept. of Agriculture, Beltsville, 
Md. 


Quartermaster Subsistence Training 
Keeps Pace with Food Industry Ad- 
vances 


COLONEL R. F. HARTMAN, Comman 
dant, QM Subsistence School, 1819 West 
Pershing Road, Chicago, II! 


97. Impact of Radiation Preservation of 
Foods on Military Feeding 
ROBERT RYER III, BRUCE H. MOR 
GAN, REUBEN POMERANTZ, EARL W 
TURNER, Qm. Food and Container Insti 
tute for the Armed Forces, 1819 West Persh 
ing Road, Chicago 9, Ill 


10:50 


WEDNESDAY MORNING — JUNE 13 
Section R—Room 1, Sheraton-Jefferson 


Citrus Products 


Chairman: C. W. DUBoIs 


9:00——- 98. Time-Temperature Tolerance of Fro- 

zen Concentrated Orange Juice 
R. J. McCOLLOCH, R. G. RICE, MARY 
BANDURSKI, and BRUNO GENTILI, 
Fruit and Vegetable Chemistry Laboratory, 
Western Utilization Research Branch, VU. S 
Dept. of Agriculture, 263 S. Chester Ave., 
Pasadena, Calif. 

9:20 99. Cloud Stability of Frozen Superconcen- 

trated Citrus Juices 
R. J. McCOLLOCH, R. G. RICE, BRUNO 
GENTILI, and E. A. BEAVENS, Fruit and 
Vegetable Chemistry Laboratory, Western 
Utilization Research Branch, U. S. Dept. of 
Agriculture, 263 S. Chester Ave., Pasadena 
Calif. 

9:40——100. Stability of Frozen Concentrated Or- 
ange Juice. III]. The Effect of Heat 
Treatments in the Production and Sta- 
bility of High-Brix Frozen Concen 
trates 

OWEN W. BISSETT and M. K. VELD 
HUIS, VU. S. Citrus Products Station, Win 
ter Haven, Fla., and R. B. GUYER and 
W. M. MILLER, Continental Can Co., Inc., 
Chicago, 

10:05——101. The ‘‘COF” Effect in Citrus Products 
J. S. BLAIR, EDITH M. GODAR, and 
J. R. MARSHALL, American Can Co., Re 
search &@ Development Center, Barrington, 
Ill. 

10:30-——102. Oxidized Flavors in Frozen Citrus Con- 
centrates 

R. W. OLSEN, E. L. MOORE, F. W. 


WENZEL, and R. L. HUGGART, Florida 

Citrus Experiment Station, Lake Alfred, Fla 
Rate of Growth of Potential Spoilage 
Bacteria in Orange Juice 

ALBERT BARRETO, JR. and F. W. 

WENZEL, Florida Citrus Experiment Sta- 

tion, Lake Alfred, Pla. 


Amino Acid Changes 

Browning of Orange Juice 
M. A. JOSLYN and P. McN. TOWNSLEY, 
University of California, Berkeley 4, Calif 


10:55——103. 


During the 


11:15—-104. 


WEDNESDAY MORNING — JUNE 13 
Section S—Foyer 2, Statler 


Fruits and Vegetables 
Chairman: D. K. TRESSLER 


-105. Quantitative Aspects of Strawberry Pig- 
ment Degradation 
P. MARKAKIS, G. E. LIVINGSTON, and 
C. R. FELLERS, University of Massachu- 
setts, Amherst, Mass. 


9:00 


a 


9:20-—106. 
9:50——107. 
10:10-—108. 
10:25——109. 
10:40—110. 


The Role of Enzymes in Food Flavors 


D. A. M. MACKAY, K. S. KONIS 
BACHER, E. J. HEWITT, and T. HAS- 
SELSTROM, Evans Research and Develop 
ment Corp., 250 E. 43rd St., New York 


Recent Developments in Fruit and Veg- 
etable Powder Technology 


M. J. COPLEY, V. F. KAUFMAN, and 
C. L. RASMUSSEN, Western Utilization 
Research Branch, U. S. Dept. of Agriculture, 


800 Buchanan St., Albany 10, Calif. 
A Study of Commercial Juice Apples of 


the Pacific Northwest 


A. M. NEUBERT, G. H. CARTER, and 
D. W. INGALSBE, Western Utilization Re- 
search Branch, U. S. Dept. of Agriculture, 
800 Buchanan St., Albany 10, Calif. 


Dehydrocanned Apples 
M. J. POWERS, W. F. TALBURT, L. H. 
WALKER, and R. JACKSON, Western Uti- 
lization Research Branch, U. S. Dept. of Ag- 
riculture, 800 Buchanan St., Albany 10, 
Calif 


A Quality Control Program for the 
Processing of Sweet Corn 
AARON KORNETSKY and AMIHUD 
KRAMER, University of Maryland, Dept. 
»f Horticulture, College Park, Md. 


WEDNESDAY AFTERNOON — JUNE 13 


2:40—111. 


3 :00—112. 


3:20—113. 


3:40—114. 


4:00—115. 


Section T—Foyer 2, Statler 


Fruits and Vegetables 


Chairman: D. K. TRESSLER 

Problems Involved in the Pre-peeling 

and Packaging of Sweet Potatoes 
WILLIAM A. SISTRUNK, Louisiana State 
University, Baton Rouge 3, La. 


Paper withdrawn. 


Polyphenolic Content and Enzymatic 
Activity in Two Varieties of Potatoes. 
[. Preliminary Report 
WALTER L. CLARK, NELL MONDY, 
K. BEDROSIAN, R. A. FERRARI, and 
CATHERINE A. MICHON, Cornell Uni- 
versity, Ithaca, N. Y. 
Effect of 2,4,5-Trichlorophenoxyacetic 
Acid Spray on Organic Acids and Pectin 
Content of Canned Apricots 
J. W. HOOS, S. J. LEONARD, and B. S. 
LUH, University of California, Davis, Calif. 


Effects of Canning on New and Famil- 
iar Sweet Potato Varieties with Partic- 
ular Emphasis on Breakdown and 
Firmness 
E. R. McCONNELL and P. B. GOTT- 
SCHALL, Continental Can Co., Inc., Metal 
Division, Research and Development Dept., 
4645 W. Grand Ave., Chicago 39, III. 


ll 


-116. Relationship Between Calcium Content 
and Chipping Quality of Potatoes 


KENG CHOCH NG, H. D. BROWN, and 
RAY BLACKMORE, The Ohio State Uni 
versity, Columbus 10, Ohio 


WEDNESDAY AFTERNOON — JUNE 13 


Section U—Gold Room, Sheraton-Jefferson 


Radiation 
Chairman: CAPTAIN REUBEN POMERANZ 


2:40—-117. Storage Properties of Gamma Irradiated 

Potatoes 
L. E. BROWNELL, C. H. BURNS, and 
F. G. GUSTAFSON, Fission Products Lab 
oratory, University of Michigan, Ann Arbor 
Mich. 

3:00——118. Detection of Free Radicals in Irradiated 
Food Constituents by Electron Para- 
magnetic Resonance 

THOMAS M. SHAW and JOHN P 
O'MEARA, Southwest Research Institute. 
8500 Culebra Road, San Antonio 6, Texas 

3:20—119. Studies on a Radio-Resistant Micro- 

coccus 
A. W. ANDERSON, H. C. NORDAN, 
R. F. CAIN, GORDON PARRISH, and 
DENNIS DUGGAN, Oregon Agricultural 
Experiment Station, Oregon State College, 
Corvallis, Ore 

3:40—120. Effects of Gamma Radiation on the Pec- 
tic Constituents of Fruits and Vege- 
tables 

F. J. McARDLE, Michigan State University, 
East Lansing, Mich., and J. V. NEHEMIAS 
Fission Products Laboratory, University of 
Michigan, Ann Arbor, Mich. 


4:00-——121. Chemical Changes Induced by Irradia- 
tion of Beef, Pork, Chicken and Fish 
A. L. TAPPEL, H. S. GRONINGER, and 
FF. W. KNAPP, University of California, Da 
vis, Calif. 
4:20-—-122. The Effect of Ionizing Radiations on 
Carotenoid Stability in Tomatoes 
A. LUKTON and G. MACKINNEY, Uni 
versity of California, Berkeley 4, Calif. 
4:40—123. Radiation Induced Changes in the Mat- 
uration of Tomato Fruits 


E. E. BURNS and N. W. DESROSIER, Ag 
ricultural Experiment Station, Purdue Uni 
versity, Lafayette, Ind. 


WEDNESDAY AFTERNOON — JUNE 13 


Section V—Crystal Room, Sheraton-Jefferson 


Citrus Products 
Chairman: C. W. DUBoIS 


2:40-—-124. The Diacetyl Test as an Aid for Qual- 
ity Control of Citrus Products 

E. C. HILL and F. W. WENZEL, Florida 

Citrus Experiment Station, Lake Alfred, Fla. 


3:00——-125. Microorganisms of Significance in Fro- 
zen Citrus Products 
REESE H. VAUGHN, University of Cali 
fornia, Davis, Calif., D. I. MURDOCK and 
C. H. BROKAW, Minute Maid Corp., 
Plymouth, Fla. 
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3:25—-126. Growth Characteristics of Spoilage Or- 
ganisms in Orange Juice and Concen 
trate 

J. M. BERRY, L. D. WITTER, and J. |} 
FOLINAZZO, Continental Can Co., Inc 
Metal Division, Research and Development 
Dept., 4645 W. Grand Ave., Chicago 39 
Ill. 


3:45——127. Bacteriological Flora in Frozen and 
Chilled Orange Juice 

Cc. W. KAUFMAN, M. PURKO, and R. V 

HUSSONG, Kraft Foods Co., Glenview, II! 


4:05—-128. Factors to Consider Concerning the Oc- 
currence of Coliforms in Citrus Products 
ROGER PATRICK and F. W. WENZEI 
Florida Citrus Experiment Station, Lake Al 
fred, Fla. 


4:30—-129. Current Refrigeration Problems of In- 
terest to the Citrus Industry 
D. C. McCOY, Consulting Engineer and 
Food Technologist, 7546 Normandy Lane 
Dayton 9, Ohio 


WEDNESDAY AFTERNOON — JUNE 13 


Section W—Ballroom, Statler 


Sensory Testing 
Chairman: ERNEST E, LOCKHART 


2:40—130. A Chemical and Flavor Study of Off- 
Flavor Due to Artificial Pepper 

EMILY L. WICK and STANLEY E 

CAIRNCROSS, Arthur D. Little, Inc., 30 
Memorial Drive, Cambridge, Mass. 


3:05—-131. Consumer Attitudes Toward the Use of 
Imitation Pepper in Army Mess-Halls 
FRANCIS J. PILGRIM and JOE KAMEN 
ETZKY, Qm. Food and Container Institute 
for the Armed Forces, 1819 West Pershing 
Road, Chicago 9, Ill. 


3:25—132. Evaluation of Flavor Changes Due to 
Pesticides—A Regional Approach 
ROBERT C. WILEY, ALICE M. BRI 
ANT, JEAN E. HENDERSON, IRVING 
S. FAGERSON, and ELIZABETH |! 
MURPHY, Maryland, New York, Pennsy! 
vania, Massachusetts and Maine Agricultural 
Experiment Stations —-NE 15 Regional 
Project 
3:50—133. Discrimination Techniques in Meat Ac- 
ceptance Studies 
H. D. NAUMANN, V. J. RHODES, D. E 
BRADY, and E. R. KIEHL, Missouri Agr 
Experiment Station, University of Missouri, 
Columbia, Mo. 


4:10—134. Development of a Scale for Grading 
Toughness- Tenderness in Beef 
ELSIE L. RAFFENSPERGER and DAVID 
R. PERYAM, Qm. Food and Container In 
stitute for the Armed Forces, 1819 West 
Pershing Road, Chicago 9, Ill. 


4:35—-135. Consumer Survey on the Dessert Qual- 
ity of Canned Apricots 

ROSE MARIE VALDES, University of 
California, Davis, Calif. 


4:55——136. Servicemen’s Attitudes Toward Soluble 
Coffee 
DAVID R. PERYAM and NORMAN J 
GUTMAN, Qm. Food and Container Insti 
tute for the Armed Forces, 1819 West Persh- 
ing Road, Chicago 9, Ill. 
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THERMAL RESISTANCE OF PUTREFACTIVE 
ANAEROBE NO. 3679 SPORES IN VEGE- 
TABLES IN THE TEMPERATURE 
RANGE OF 270° TO 290° F. 


W. B. ESSELEN and iI. J. PFLUG 
Department of Food Technology 
University of Massachusetts 
Amherst, Massachusetts 


Thermal death time tests were carried out with Putrefactive 
Anaerobe No. 3679 spores to observe their thermal destruction 
haracteristics in the temperature range of 270° to 290° F. in 
vegetables. Data were obtained with these spores in fresh or 
pea, spinach, and squash 


frozen asparagus, green bean, corn 
f 270°, 275°, 280°, 285°, and 290° I 


purees at temperatures o 


Additional data were obtained on samples of these products 
ifter having been canned in order to determine the effect of a 
prior heat treatment and accompanying decrease in pH value on 
the thermal resistance of bacterial spores. In general, the spores 
exhibited a lower degree of heat resistance in previously canned 
vegetable purées than in the fresh or frozen samples. The spore 

followed a semi-logarithmic destruction rate 


lestruction times foll 
in the temperature range investigated. These observations are 1n 


with previous work at temperatures above 250 F 


igreen 


nt 
reported by Stumbo and co-workers. 


THE EFFECT OF SORBIC ACID ON THE STORAGE LIFE 
OF FRESH PICKED MEAT FROM THE BLUE CRAB 
(Callinectes sapidus) 

MELVIN A. BENARDI 
University of Maryland, Seafood Processing Laboratory 
Crisfield. Maryland 


In general, untreated food products obtained from the sea have 
short keeping time characteristics 


Most products require market- 
nsumption within 72 hours after landing. This is 


ing and con f 
particularly true with crabmeat. In order to increase the shelf 
life, and thus reduce the excessive loss due to rapid bacterial de 
composition, fresh p d meat from the blue crab was treated 
with 0.1, .05 and .02 (w/v) of sorbic acid. After dipping 
these samples were packed into half-pound friction-top crabmeat 
ins and placed in storage at 0° C+ 2°C. Bacterial numbers 


7-day intervals for a 


nd pH determinations were performed at 
i] 


period of 40 days. it was found that sorbic acid at all 3 concen 
ns could enhance the storage life of the fresh meat. How 

ever, different organoleptic characteristics were obtained for each 
these levels. The optimum concentration appeared to be .025 
ol tue of both increasing the storage life and affecting the 
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SPORE RESISTANCE VALUES AND THEIR 
APPLICATION IN FOOD PROCESSING 


J. L. SECRIST and C. R. STUMBO 
Food Research Department 
H. J. Heinz Company 
Pittsburgh 30, Pa. 
Comparative thermal resistance values are presented for spores 


of Putrefactive Anaerobe No. 3679 in a variety of low-acid 


food products. 

It has been observed that thermal 
considerably among spore crops of the same parent microorganism. 
Difficulties arise, therefore, when attempts are made to calculate 
sterilizing processes. In addition, as much as 100% variation in 
D, values has been observed for a single spore suspension of the 
test microorganism in the various low-acid food products. 

A concept is offered for the adjustment and utilization of com- 
parative D, values for the calculation of thermal processes for 


resistance values may vary 


foods. 
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THE RESISTANCE OF BACTERIAL SPORES 
TO SUPERHEATED STEAM 
CHARLES P. COLLIER and CHARLES T. TOWNSEND 
National Canners Association, Western Research Laboratory, 
and University of California Laboratory for Research in 
George Williams Hooper Foun 
San Francisco, California 


the Canning Industry, 
dation for Medical Research 


Techniques are described whereby a pilot model aseptic can 
ning system was used as a n of applying superheated steam 
to dried bacterial spores. By this means Thermal Death Time 


characteristics were determined for 3 bacterial species. These 
characteristics are best described for B. stearothermophilus (F.S. 
1518) as z= 26, D 0.14; for a strain of B. polymyxa as 
z 26, Dso= 0.13; and for a Clostridium species (P. A. 

79) asz= 60, D 125 

There was no correlation observed between resistance to 
superheated steam and resistance to saturated steam 

5 
CHEMICAL ASPECTS OF PECTIN GEL DARKENING 
MAYNARD A. STEINBERG 


Doughnut Cory f n 
45 W. 45th St., New York, N 


and 
( ON E. I I N FELLERS 
Depart: 
niver o! 
An M 


The role of carbonyl compounds in the darkening of pre 

serves and jellies was studied in “‘model’’ systems composed of 
ric acid—sucrose—pectin gels, citric acid—glucose, citric acid— 

fructose, and citric acid—galacturonic acid solutions. 

I 2, 4-dinitrophenylhydrazones 


from a gel heated 300 minutes at 


urt ervectall 
Irteen crySstali 


DNPH were isolat 
110° ¢ Their ultraviolet spectra indicated that five were satu- 
ted aldehydes; the remainder were unsaturated, three com- 


pounds being enals or dienals, four dienals, and two di- or 
lienals was identified as 2-hydroxymethyl- 


trienal One of the d 

»-furaldehyde (HMF). Three crystalline compounds were iso 
ted from a citric acid—fructose solution heated 300 minutes at 

110° ¢ One of these was identified as HMF, the other two 
mpounds were enals or dienals. 2-Furaldehyde and n-butyr- 
ldehyde were isolated as DNPH from the volatile aldehyde frac- 
yn of a gel. 2-Furaldehyde was isolated from the volatile frac 
on of a citric acid—fructose solution. The largest component 


the volatile aldehydes formed a yellow crystalline DNPH 


which melted at 209-210" C. Its identity was not established. 


When added back to their “‘parent’’ systems, and heated, 
butyraldehyde, 2-furaldehyde, and HMF produced darkening 
above that produced in the controls, confirming that they are 
responsible, at least in part, for browning in these systems 
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FEEDING STUDIES OF VITAMIN AND 
MINERAL FORTIFIED WHOLE MILK 


rER J. TEPLY, ROBERT F. PRIER and HENRY T. SCOTT 
Wisconsin Alumni Research Foundation 
506 N. Walnut Street 
Madison, Wisconsin 


lin requirements and 


Much is known about min it 
ut the effects of huge intakes of a particular vitamin. On 


the other hand, few studies have been made on the effects of 
moderate vitamin (and trace mineral) supplements over and 
above minimum requirements for growth and normal physio 

tical functions. A vitamin and trace eral fortified whole 
milk formula was tested in rats on 3 different diets: (1) milk 
plus trace minerals, (2) an average American diet, (a mixture of 
foods prepared as normally consumed by humans and in pro 
portions according to Government figures for per capita con- 
sumption), and (3) a imulated average American diet,’’ (a 
dry ration made up of human food items and ordinary rat 
ration components). The latter diet was fortified to provide on 
1 caloric basis at least the recommended daily dietary allow- 
e of those nutrients for which the National Research Council 
has published allowances. The fortified milk formula provided 
following final amounts per quart of the nutrients which 


were added: 

4,000 I.U. vitamin A, 1 mg. thiamine, 2 mg. riboflavin, 

10 mg. niacin, 10 mg. iron and 0.1 mg. iodine. Vitamin 

D was added to the control milk and fortified milk at 400 

per quart. 

On each diet the animals were divided into 3 groups: (a) 
control milk, (b) fortified milk, and (c) milk fortified to four 
times the usual levels of ded nutrients. For diets (a) and 

c) the fortified milks were prepared twice weekly at the labora- 
tory and in all cases the control and fortified milks came from 
the same batch of market homogenized milk. The milks were 
blended into basal diet (c) daily at 1 pint and 1 quart per 
3000 calories. The average American diet (b) was prepared 
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every 2 or 3 months and the various milks were incorporated to 
provide the fluid milk portion of the diet. Diet (b) and basal 
diet (c) were stored in the frozen state. Eight male and 8 female 
weanling rats were started in each of the diet groups. They were 
raised and fed to produce 3 litters. Some of the animals from 
the second litters were bred to produce third generation animals. 
The original parent rats were maintained on diet (a) for 14 
months, on diet (b) for 7 months and on diet (c) for 9 months. 
All animals were autopsied and tissues from representative ani- 
mals were examined histopathologically. 

The supplements had no marked effect on growth rates, feed 
efficiency, organ weights, or carcass composition. In general 
reproduction performance was good with a few exceptions which 
could not be related directly to the diet. No abnormalities were 
found on autopsy and the few minor deviations observed histo- 
logically were distributed among control and experimental 
animals 
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ey FREQUENCIES AND SAMPLE NUMBERS 
OR RAW MATERIALS PROCURED FOR 
FOOD PROCESSING 


AMIHUD KRAMER 
University of Maryland 
College Park, Maryland 


Sampling procedures currently used in the inspection of raw 
materials are of questionable adequacy when they are not based 
on statistical principles. In this paper ‘attributes’ and ‘‘vari- 
ables’ methods are presented by which the risk in terms of 
sampling error is determined and a sampling procedure selected 
on the basis of a known calculated risk. Certain ‘‘attributes”’ 
methods are proposed where the material may be rejected if it 
fails to meet specifications. ‘‘Variables’’ methods are proposed 
for those situations where the quality of the material is evalu- 
ated, and purchased on a quality grade basis. Tables and charts 
are presented to simplify the calculations involved. The effect of 
the nature of the material as well as methods of handling are 
discussed in relation to the selection of an optimum sampling 
procedure. 


A RE-EVALUATION OF THE VITAMIN A 
ACTIVITY OF CAROTENE 


HENRY M. EsPoy 
Barnett Laboratories, Inc. 
6256 Cherry Avenue 
Long Beach 5, California 


The relationship of the vitamin A activity of beta carotene 
compared to vitamin A has been the subject of numerous papers. 
During the past few years a number of authors have published 
work which tends to show that pure beta carotene has more than 
one-half the biological activity of vitamin A alcohol on a weight- 
for-weight basis. However, there is as yet no general agreement 
on the subject and various possibilities are suggested to account 
for the variation in the results. 

A report is given of a number of biological assays that have 
been carried out at several recognized laboratories on various 
carotene products. The biological activity was correlated with 
careful physical-chemical assays. These results support the con- 
tention that only 0.40 to 0.45 microgram of beta carotene rather 
than 0.60 microgram is required to supply 1 USP unit of vitamin 
A activity. 

The importance of arriving at the true relationship between 
the biological activity of various forms of vitamin A is made 
more urgent because of the increasing industrial usage of carotene 
and the present trend towards using only physical-chemical 
methods for the determination of vitamin A activity rather than 
biological assay procedures. 
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DETERMINATION OF MILK SERUM PROTEIN 
BY DIRECT NESSLERIZATION 


W. K. STONE and ALYCE H. HOLMES 
Virginia Agricultural Experiment Station 
Blacksburg, Virginia 


The milk serum proteins are affected by heating milk during 
processing. Heat treatment does not cause them to aggregate, to 
precipitate, or to combine with the caseinates; however, heating 
does make them precipitable in saturated sodium chloride. The 
extent of increase in precipitability in saturated salt solution has 
been widely adopted as an index of heat treatment of milk. This 
method was developed to determine, quantitatively, the milk 
serum proteins which are extractable with saturated sodium 
chloride. 


14 


The product under analysis was standardized to contain 8.0 g 
of milk solids not fat and 92 g. of water. Forty g. of sodium 
chloride were added; the mixture was shaken vigorously for 
40 seconds, and without further agitation was immersed in a 
40° C. bath for 30 minutes. The ‘‘whey”’ was filtered through 
a Whatman No. 2 paper. 

To a volume of “whey” in a 200 mm. x 25 mm. blood 
digestion tube, 6 volumes of water, 2 volumes of 5% ZnSQ,, 
and 1 volume of .5N NaOH were added. (For samples of a 
known high heat treatment at least 1 ml. of whey should be 
used.) The mixture was centrifuged, and the supernatant drawn 
off through a capillary tubing with the aid of low vacuum. The 
precipitate was digested with H.SO,, and nesslerized (Koch and 
McMeekin modification) in the digestion tube. At 515 mu the 
colorimetric determinations were made with a Universal model 
14 spectrophotometer. 
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EFFECT OF SHELL TREATMENT ON THE INTERIOR 
QUALITY AND FLAVOR OF OILED AND 
THERMOSTABILIZED EGGS 


JEANNETTE SULLIVAN and FRANCES CARLIN 
Food Processing Laboratory 
Iowa State College 
Ames, lowa 


Deterioration of flavor and interior quality of eggs while in 
marketing channels is a problem of economic concern. Results 
have been reported on thermostabilization of shell eggs in oil 
for 16 minutes at 130° F. However, the long time required by 
use of this method detracted from its practical value. Therefore 
research was conducted to develop a commercially feasible treat 
ment for shell eggs based on reducing the time and raising the 
temperature of the oil used in thermostabilization. 

Experiments were conducted to test the effect of shell treat 
ments (oil dipping and short time, high temperature thermo 
stabilization in oil) on the quality of eggs. Pullet eggs obtained 
from the College poultry farm 18 to 24 hours after laying were 
oil dipped (30 seconds at 130° F.) or thermostabilized in oil 
(152° F. for 2 minutes or 160° F. for 1 minute). The treated 
eggs and untreated controls were stored at 70° F. in a constant 
temperature room. 

In a second study, eggs from the mature hens were oiled 
(130° F. for 30 seconds) or thermostabilized in oil (160° F. 
for 1 minute). Treated and untreated controls were stored in 
a refrigerator at 34° F., or in a constant temperature room at 
70° F., or in a room that fluctuated in temperature (65° 
85° F.). 

At weekly intervals, eggs were removed from storage and 
tested. Interior quality of the shell eggs was determined by 
Haugh units and by weight loss. Flavor of the eggs was deter 
mined by organoleptic evaluation of scrambled eggs 

Results indicated that treating eggs with oil at 152° F. for 2 
minutes or 160° F. for 1 minute was an effective method of 
decreasing quality losses in shell eggs. 
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A STAINING METHOD FOR IDENTIFYING FLY 
EGGS AND MAGGOTS IN FOOD PRODUCTS 


M. L. FIELDS, G. R. AMMERMAN, and N. W. DESROSIER 
Agricultura! Experiment Station 
Purdue University 
Lafayette, Indiana 
The present A.O.A.C. method for identifying the fly egg 
and maggot contaminations of food products is tedious and 
gives variable results. A staining method has been developed 
which preferentially stains the substrate but leaves eggs and 
maggots unstained. Their identification and enumeration is 
rapidly accomplished by this means and with highly significant 
reproducibility of results. The application of this new method 
to food preservation and processing problems is demonstrated 
and illustrated. 
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EFFECTS OF PACKING PROCEDURE ON CONTAINER 
PERFORMANCE IN CANNED APPLESAUCE 


G. G. KOHN and J. E. Fix 
Research and Technical Department 
American Can Company 
360 Elizabeth Avenue 
Newark, New Jersey 


Objectionable headspace detinning and product discoloration 
have been encountered sporadically in canned applesauce for a 


long time. In recent years, however, the extensive use of electro- 
lytically coated tin plate has increased the industry's concern over 
this problem. 

An investigation designed to study the causes of and remedy 
for this problem involved a test pack of applesauce in different 
types of cans packed under various conditions. Following are 
some of the important findings 


(1) The headspace detinning occurs in hot dipped as well as 
in electrolytic tin plate to about the same degree 

(2) The detinned headspace tinplate area has a darker appear- 
ance and is more noticeable in the electrolytic tinplate 
than in the hot dipped tinplate 

(3) The severe headspace detinning and product discoloration 
is associated with residual headspace oxygen 

(4) The objectionable headspace detinning and product dis 
coloration may be controlled by reducing the headspace 
to a minimum at closure or by using a method of closure 
which will largely remove the headspace air 


Incidental observations confirmed that the use of fully enamel 
lined cans results in general product darkening upon storage 
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EFFECT OF ADDITIVES AND BLANCHING ON THE 
QUALITY OF PROCESSED WHOLE KERNEL CORN 


R. C. WILEY 
partment of Horticulture 
University of Maryland 
Col Park, Maryland 


In canning and freezing whole kernel corn there is the problem 
of nutrient, flavor, and weight losses from the freshly-cut ker- 
nels due to extensive contact with water and brines in such 
operations as fluming, washing, blanching, processing, and sub- 
sequent storage. This work investigates the cumulative effect of 
pre-processing and processing factors on quality by a thorough 
mnalysis of the finished product. 

Corns of different maturity, depth of cut, and seed configura 
tion plus treatments such as dips in L.O.M. pectin, C.M.C 
CaCl, and blanching before cutting were studied as independent 
variables 

Measurement of the quality attributes for both the canned and 
frozen corn consists of total sugars, total solids of the kernel and 
liquid portion, soluble solids of the liquid portion, per cent 
transmittance and turbidity of the liquid portion, drained 
weights, and flavor 
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FACTORS INFLUENCING THE SPORADIC DEVELOP- 
MENT OF DISCOLORATION IN CANNED 
WET PACK SHRIMP 


R. G. LANDGRAI 
Metal Division, Research and Development Dept. 
Continental Can Company, Inc. 
4645 West Grand Aveenue 
Chicago 39, [Illinois 


Both product and container discoloration were found to occur 
sporadically in various lots of canned wet pack shrimp. Studies 
were made to determine the effects of shrimp size, age in ice 
(length of time shrimp held in ice prior to canning), method of 
peeling, and reduction of pH with citric acid on the formation 
of discoloration in the canned product. 

It was found that the most prevalent form of discoloration 
product ‘‘graying,’’ was dependent upon the age or condition of 
the shrimp prior to canning. That is, as the age of the shrimp 
in ice increased, both the pH and the amount of ‘“‘graying’’ in 
creased in the canned product. It was also noted that black iron 
ulfide container discoloration was more likely to occur with an 
elevated product pH 
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QUALITY RETENTION IN BABY FOODS PROCESSED 
BY HIGH-TEMPERATURE—SHORT-TIME METHODS 


GIDEON E. LIVINGSTON and WILLIAM B. ESSELEN 
Department of Food Technology 
University of Massachusetts 
Amherst, Massachusetts 


Samples of strained foods processed by the Martin Aseptic 
Process and by the Smith-Ball method were examined after pack 
ing and storage, and compared against conventionally retorted 
controls. Quality evaluation included measurement of vacuum, 


pH, viscosity and color, determination of vitamin B,, C, and 
carotene content, and triangular taste panel appraisal. In general, 
products processed by the high temperature—short time methods 
showed better color and thiamine retention, and initially higher 
pH values than control samples. Color and thiamine advantages 
were retained over 12—18 months storage period. Flavor dif 
ferences were largely marginal for most products, although in 
some instances, HT-ST vegetable samples were described as hav 
ing a ‘raw’ or “‘fresh’’ taste 
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THERMAL DESTRUCTION RATES OF THIAMINE 
IN PUREED MEATS AND VEGETABLES 


E. FELiCIOTTI and W. B. ESSELEN 
Department of Food Technology 
University of Massachusetts 
Amherst, Massachusetts 


Data on the rate of thiamine destruction in aqueous and 
buffered solutions and in 8 food products at temperatures of 
228°, 246°, 264°, 282°, and 300° F. are presented. In all 
cases, the rate of thermal destruction of thiamine was first order. 
As the pH is increased from 4.5 to 7.0 retention of thiamine 
progressively decreases. This decrease was most rapid above 
pH 6.0. The destruction of thiamine during the heating of the 
8 food products at a given temperature varied in such a way as to 
make it possible to divide the foods into 2 groups. In one group 
would be placed puréed carrots, green beans, peas, and pork, all 
of which exhibited a slower rate of thiamine. destruction. In 
the other group of 4 products, f.e., puréed beef heart, beef liver, . 
lamb, and spinach, the thiamine was more heat labile. The z 
values or slopes of the thermal destruction curves, over the tem- 
perature range studied, for all of the 8 foods, were in the range 
of 45° to 47° F. 
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FLAT SOUR SPOILAGE OF TOMATO JUICE 
AND ITS CONTROL WITH SUBTILIN 


E. WHEATON, J. D. BURROUGHS, and G. L. HAyYs 
Research and Development Center 

American Can Comp: 

Barrington, Illinois 


an} 

Many of the characteristics typical of flat sour spoilage of 
tomato juice as well as the methods which have been suggested 
for its control are reviewed briefly. Data are presented on the 
effect of flat sour spoilage on the vacuum in cans of tomato juice. 
The control of this spoilage caused by B. coagulans (thermo 
acidurans) in experimental packs by the use of the antibiotic 
subtilin is described. Subtilin at levels of 5 p.p.m. is shown to 
be effective in inhibiting growth of this organism. After inhibi 
tion for several months the spores apparently die because growth 
did not occur in inoculated packs after 12 months’ storage, at 
which time the subtilin content was reduced to 1 p.p.m. or less. 
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STORGE STABILITY OF CONCENTRATED | 
TOMATO JUICE : 


R. J. MCCOLLOCH, R. G. RICE, and J. C. UNDERWOOD 
Fruit and Vegetable Chemistry Laboratory, Western Utilization 
Research Branch, Agricultural Research Service 
U. S. Department of Agriculture 
263 S h Chester Avenue 
Pz na, California 


Juice prepared from whole tomatoes was concentrated to 
24% solids at evaporation temperatures of 105°, 150°, and 
200° F. These concentrates and corresponding single-strength 
juices were stored for 6 months at temperatures of 40°, 70°, 
and 100° F, Other lots were held for longer periods. During 
storage, samples were periodically analyzed for changes in vita- 
min C, flavor, and visible darkening. 

Results showed little or no differences in vitamin C stability, 
flavor, or darkening between the concentrates and juices stored 
at 40° and 70° F. At 100° F. only slight differences in vitamin 
C and flavor were noted. The first detectible flavor change did 


not occur in the concentrates until after 6 months’ storage at at 
100° F., and not until after 7 months in the juices. “Whaat 

Vitamin C was lost during storage of concentrates and juices } 


at 100° F. At the end of 6 months, concentrates showed losses 
of 50-60% of their original vitamin C, whereas the juices 
showed losses of 40-45%. The effects of evaporation tempera- 
tures on stability of vitamin C during storage of concentrates 
were evident in these experiments. Vitamin C was most stable 
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in those concentrates evaporated at the lowest temperature, and 
least stable in those evaporated at the higher temperaure. 

No darkening or swelled cans were noted in the concentrates 
during storage at 100° F. for 6 months; first evidence of swells 
did not occur until after 19 months at this temperature. 

Concentrated tomato juice prepared at evaporation tempera 
tures of 150° F. or lower compared favorably in quality and 
storage stability with canned single-strength juice, and they 
are more stable than tomato paste 
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CHARACTERIZATION OF PECTIN CHANGES IN 
FREESTONE AND CLINGSTONE PEACHES 
DURING RIPENING AND PROCESSING 


H. L. PostT_MAyR, B. S. LUH, and S. J. LEONARD 
Department of Food Technology 
University of California 
Davis, California 


Texture is one of the important factors influencing the quality 
and acceptance of canned peaches. It is related to the changes in 
relative amounts of protopectin and versene-soluble and water 
soluble pectin in the fruit during ripening and processing. In this 
work, the changes in various pectin fractions during ripening 
and canning of Fay Elberta freestone and Halford clingstone 
peaches were investigated by the carbazole method. Results indi- 
cate that the firm texture of fresh clingstone peaches can be 
attributed to the lack of change of protopectin to water-soluble 
pectin during ripening. The amounts of protopectin and versene 
soluble and water-soluble pectin in clingstone peaches did not 
vary significantly in samples with pressure tests ranging from 
5 to 10 pounds. In contrast, as the pressure test of freestone 
peaches decreases from 12 to 0.85 pounds during ripening, proto 
pectin and versene-soluble pectin decrease steadily, while water- 
soluble pectin shows a marked increase. 

During canning, the protopectin content of clingstone peaches 
decreases slightly and the texture becomes softer. Cooking time 
affects the texture of the canned product more than the ripeness 
of the fresh fruit does. In freesone peaches, both ripeness of the 
fresh fruit and cooking time are important factors determining 
texture of the canned product. Factors influencing syrup viscosity, 
drained weight, and flavor of canned peaches are also considered. 
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THE EFFECT OF SIRUP COMPOSITION 
ON CANNED CLINGSTONE PEACHES 


M. A. JOSLYN, S. LEONARD, and E. HINREINER 
Department of Food Technology 
Berkeley and Davis, Calif. 
and 
B. FILICE 
Filice and Perelli Canning Co 
Richmond. California 


Several varieties of California clingstone peaches, selected as 
line samples from a commercial cannery and as carefully selected 
and sorted fruit under semi-commercial pilot plant operations, 
were canned in sucrose sirups and in blends of sucrose and corn 
sirups. The peaches were canned during each of the seasons of 
1951-1955 under commercial conditions and in 1952, 1953, 
and 1954 under laboratory controlled conditions. The canned 
fruit was examined periodically to determine the effect of re- 
placement of sucrose by corn sirup solids and corn sugar. Changes 
in appearance, texture, and flavor of fruit were observed. The 
extent of these changes was found to depend on the fruit used, 
the operations used in preparing the fruit for canning (particu- 
larly the method of lye peeling), the type of corn sirup used, 
and the extent of replacement. At the permitted level of replace- 
ment (25%) little if any difference in texture and flavor be- 
tween the all-sucrose packs and the sucrose-corn sirup packs was 
observed except with low conversion corn sirups. At higher 
replacement levels toughening of the skin surface, loss in fruiti- 
ness and development of undesirable flavors occurred. The in- 
crease in toughness was investigated in some detail and found to 
be related to calcium content and certain constituents of corn 
sirups used. The most easily detected change in flavor was due 
to change in sweetness but development of as yet unidentified 
off-flavors occurred also. Peaches peeled by spray-peeling cup 
down method were more susceptible to toughening by calcium 
than those peeled by immersion lye peeling and oligosaccharides 
higher than di- or trisaccharides accentuated this toughening. 
The sugar present in the sirup added had a noticeable effect on 
the absorption and combination of calcium present in the sirup. 
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THE BIOLOGICAL EVALUATION 
OF THERMAL PROCESSES 


C. F. SCHMIDT and J. H. BOCK 
Continental Can Company, Inc., Metal Division, 
Research and Development Department 
4645 West Grand Avenue 
Chicago 39, Illinois 


The biological evaluation of thermal processes by means of 
inoculated pack studies is discussed. Various approaches to the 
study of the problems involved are considered with reference to 
(a) agitating processes; (b) conventional retort processes: (« 
continuous cooker processes; (d) the standardization of sus 
pensions; (e) the advantages of the use of thermophilic flat sour 
organisms; and (f) the calculation of process lethality from 
partial spoilage data and the D value of the suspension 


DRIED PRUNE PRODUCTS—SOME FACTORS 
INFLUENCING THEIR CORROSIVITY 


J. C. CONNELL, R. D. MCKIRAHAN, and A. R. WILLEY 
American Can Company 
San Francisco, California 
It has long been recognized that dried prunes are one of the 


more corrosive canned foods. Improvements in can material 


have made commercial packing of prunes and prune juice feasible 
but considerable variation in corrosiveness is still present. This 
work was designed to investigate variations in dehydraton pro 


cedure, storage of the dried prunes, and leaching methods, and 


their effect on corrosivity of prunes as measured by service life 
when canned. 

A large quantity of field-run prunes was dehydrated for various 
lengths of time and the resultant lots placed in storoge. Part of 
each lot was taken initially and at the end of 1% and 4 years’ 
storage for canning, both as prunes in water and as prune juice 
The data show that the dehydrated fruit is more corrosive than 
the fresh, and that the intensity of corrosivity increases with 
further dehydration. The juice made from the prunes reflects 
this tendency. 

Packs made after 1'4 years’ storage were much more cor 
rosive than those made soon after dehydration in the case of 
prunes that had been held at room temperature or 85° F.; prunes 
held at 40° F. during this time did not greatly increase in cor 
rosiveness. Prunes stored at room temperature and 85° F. did 
not show any definite trend after that time, although the 40° F 
prunes showed a gradual increase in corrosiveness at 4 years 


te 


SUMMARIZING REMARKS 


General commentary on papers presented at session on canning 
studies. 
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A CHEMICAL STUDY OF THE VOLATILE NITROGEN 
AND VOLATILE SULFUR FRACTIONS OF CHICKEN 


E. L. PIPPEN 
Western Utilization Research Branch, Agricultural Research 
Service, U. S. Department of Agriculture 
Albany 10, Calif. 


Volatile nitrogen and volatile sulfur of chicken cooked in 
water were studied as part of an investigation of poultry flavor 
Nitrogen present in chicken broth distillate consisted of ammonia 
and occurred in concentrations of the order of 37 p.p.m. Tast 
panel evaluation of fractionated distillate showed that ammonia 
is of minor importance as a flavoring substance and that volatil 
flavor is associated primarily with the neutral or acidic portions 

Sulfur was found in chicken broth distillate at concentrations 
of the order of 0.5 to 3 micrograms per milliliter. In freshly 
prepared broth distillate, sulfur was accounted for entirely as 
sulfide as shown by the agreement between total and sulfide sul 
fur contents. At room temperature, sulfide sulfur in the distil 
late oxidized rapidly (79% in 48 hours) to non-sulfide form 
Volatile sulfur evolved when chicken was cooked in water was 
also found to consist only of the sulfide form. During heating 


or reheating of chicken, hydrogen sulfide continuously evolved 
even after prolonged heating or exhaustive steam distillation 
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EFFECT OF ANTIBIOTIC SOLUTIONS ON THE 
MICROBIAL FLORA OF DRESSED POULTRY 


JOHN C. AYRES, H. W. WALKER, A. W. KING, 
and MARY JEANNE FANELLI 
Food Processing Laboratory 
Iowa State College 
Ames, Iowa 


The effect of dipping dressed poultry in solutions containing 
added tetracycline, chlortetracycline, oxytetracycline, or strepto 
mycin was investigated. Also, the storage life of eviscerated 
chickens maintained in ice water containing antibiotic-impreg 
nated ice was compared with that of control birds. The uptake 
of water that resulted after dunking chickens up and down several 
times or after soaking for 10 minutes or 2 hours in water or in 
antibiotic solutions was determined and the residual level of anti 
biotic in the raw tissue was analyzed 

The effect of initial counts on the storage life of untreated or 
antibiotic treated birds was studied. Analyses were made of the 
numbers and types of microorganisms present on the surface of 
the bird or in the rinse water. Relative numbers of yeasts, chro 
mogenic bacteria, staphylococci, coliforms, Pseudomonas, Sal 
monella, and Bacillus on control birds or antibiotic treated birds 
were compared. Information was obtained on the effect of each 
of several concentrations of antibiotic on the storage life of evis 
cerated poultry. Data collected during the course of these studies 
will be presented and discussed 
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SMOKING TURKEYS 


H. R. MALCOM, J. G. WOODROOF, and S. R. CECIL 
Georgia Experiment Station 
Experiment, Georgia 


In an effort to extend the market for turkeys it was found 
that smoking was a promising method of preservation. Curing 
and smoking resulted in a distinct product with an attractive 
appearance and color, pleasing aroma, firm texture, and delicate 
smoked flavor. 

Results showed that an excellent product was obtained by 
curing in a solution (12 gallons water, 8 pounds cane sugar, 8 
pounds salt, § ounces sodium nitrate) at 38° F. for 6 days; and 
smoking (a) country-style, at temperatures 90° to 110° for 6 
days, (b) in a locker plant, at moderate temperatures 100° to 
125° for 2 days, and (c) in a commercial smokehouse, at tem 
peratures from 130° to 150° for 18 hours. 

Products smoked by any one of the 3 methods were judged 
highly acceptable by the taste panel. All members of a panel of 
100 judges found a difference in fresh and smoked turkey, and 
67 preferred the smoked to fresh birds. A difference panel of 5 
experienced tasters showed the smoked turkeys were different 
from the fresh bird in appearance, color, aroma, texture, and 
flavor. The white meat of the smoked turkey was an attractive 
pale pink, and the dark meat varied from gray to a decidedly 
deep pink. The meat had a well distributed cured and smoked 
aroma; the texture was uniform and firm, but definitely not 
tough nor stringy. The flavor was more delicate than that of 
fresh turkey, resembling somewhat a mild cured ham. 
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THE EFFECT OF TEMPERATURE OF HEATING AND 
POST-MORTEM AGE ON THE WATER-HOLDING 
CAPACITY AND SHRINKAGE OF MEAT 


EUGEN WIERBICKI and F. E. DEATHERAGE 
The Ohio State University 
Columbus 10, Ohio 


Tenderness, changes in tenderness with the post-mortem aging, 
shrinkage, and drip on freezing and thawing seem to be related 
to the water-holding properties of meat. These qualities in turn 
seem to be associated with the ion-protein and protein-protein 
interactions in the meat. A method has been developed to meas- 
ure the water-holding properties of meat. Changes in the water- 
holding capacity of meat during cooking and the effect of sodium 
chloride and other additives on the meat shrinkage will be dis 
cussed. Loss of moisture on cooking increases with temperatures 
above 65° C. At temperatures of 55—65° C. a maximum in 
protein hydration occurs. pH of meat increases on heating, 
particularly in the temperature range of 40—70° C. when the 
heat denaturation of the muscle proteins is actually taking place 
The degree of protein hydration also depends on the cations 
naturally present or added to the meat. The effect of Na* and K* 


on the water-holding properties of meat differs from the effect 
of divalent cations Ca** and Mg There is also a great differ 


ence between the effect of Mg** and Cz 


THE ACTION OF PHOSPHATES ON SAUSAGE 
PRODUCTS. I. FACTORS AFFECTING THE 
WATER RETENTION OF PHOSPHATE- 
TREATED MEAT 
CLIFTON E. SWIFT and REX ELLIS 
Eastern Utilization Research Branch, Agricultural Research 
Service, U. S. Department of Agriculture 

Beltsville, Maryland 


The effect on the water retention of ground meat of varying 
ionic strength, pH, time, temperature and of introducing certain 
ions was investigated. Excess solution was added to the sample 
r the samples were stored 
they were heated. From these 
The principal additives em 
chloride and pyrophosphates. 
Others used to a limited ex were orthophosphates, calcium 
and magnesium chlorides, and potassium iodide. It was found 
that volumes of unheated samples increased linearly, as compared 
with those of heated samples, with increasing concentration of 
sodium chloride, and curvilinearly when samples were treated 
with pyrophosphate-sodium chloride. It was concluded that the 
effectiveness of treatments with pyrophosphates was non-specific, 
being primarily related to the ionic strength and pH of the solu- 
tions applied. It was also found that the effectiveness of treat- 
ments with pyro- or orthophosphate-sodium chloride mixtures 
but not with sodium chloride, decreased as the temperature of 
application increased from 32 to 68° F. (0 to 20°C.). The 
results showed that a nearly optimum effect was obtained after 
storage for 16 hours at 32° F. (0° C.). It was found that the 
addition of I” markedly increased retention of water. The addi 
tion of Mg** increased and Ca** decreased retention of water to 
some extent. Some of the factors ng water retention as 
measured by the above-mentioned were also found to 
affect the evaporation of moisture mples heated at 167° 


and centrifuged, and aga 
data meat volumes were 
ployed were mixtures 
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EFFECT OF CONTROLLING ENVIRONMENTAL 
CONDITIONS DURING BEEF AGING 


R. B. SLEETH, R. L. HENRICKSON, D. E. BRADY 
Food Processing Laboratories, Missouri 
Agricultural Experiment Station 

Missouri 


Methods of reducing shrinkage, as well as the control of 
other variables relative to ng beef, are described. This study 
involves the use of ultraviolet radiation to control microbial 
growth under elevated temperature and humidity environments. 

Paired beef sides, quarters, and wholesale cuts of different 
weights and grades have been aged der various temperature 
humidity, air flow, and radiation conditions. Shrinkage, color 
bacteriological, drip and cooking loss, and organoleptic compari- 
sons were used to determine the differential effects of the various 


aging treatments 
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AUTOMATIC PILOT PLANT CONTROL IN THE 
DEVELOPMENT OF MICROORGANISMS 


GEORGE J. FULD and CECIL G. DUNN 
Department of Food Technology 
Massachusetts Institute of Technology 


) Mass 


ge 2 


A study has been made, using a 50-gallon pilot plant fer 
mentor, of the feasibility of automatically controlling the sugar 
concentration in a yeast propagation 

The equipment utilized for these studies consists of a 50 
gallon stainless steel jacketed reactor with overhead, baffled 
agitation. Novel features are: a central control panel for the 
operation of the system; provision for complete sterilization: 
dual-control temperature regulation; automatic antifoam control; 
metered sterile and humidified air supply; constant back pressure 
regulation; and a continuous, automatic, flow-type, pH control 
system. 

Initial studies were made with shake flask yeast propagation 
to obtain data on variable(s) as a function for continuous, 
automatic control of the sugar level in fermentation. 

It was shown that refractive index is a function of sugar con 
centration when measured in a cell-free sample. Adaptation to 
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pilot-plant scale was made utilizing a continuous control re 
fractometer. 

A liquid stream was taken from the fermentor and separated 
into two streams by a continuous laboratory centrifuge. The 
reasonably clear stream was then polished by an in-line filter, 
passed through the refractometer and returned to the fermenta- 
tion vessel 

The refractometer recorder-controller operated a diaphragm 
valve attached to a reservoir containing sugar or molasses. As 
deviations from the set-point tended to occur (indicating that 
the sugar level in the fermentor had tended to decrease), addi- 
ional molasses or sugar was added to the reaction vessel in order 
that a constant level of sugar might be maintained. 

The possible advantages of such control are discussed in full 
de*ail 
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FUNGI ASSOCIATED WITH THE SOFTENING OF 
OLIVES AND CUCUMBERS IN STORAGE BRINES 


GEORGES BALATSOURAS and REESE H. VAUGHN 
Department of Food Technology 
University of California 
Davis, California 


Salt brines in which cucumbers and olives are stored prior to 
processing commonly develop surface films of microorganisms 
by the time the desirable lactic acid fermentation has subsided. 
Molds and yeasts comprise the bulk of the microbial populations 
found in these films. It is well established that these strongly 
aerobic microorganisms, especially the yeasts, cause an undesir- 
able destruction of the lactic acid which, in combination with the 
salt, preserves the olives or cucumbers. The literature gives some 
indication that these microbial films may contribute to softening 
of the olives and cucumbers in storage. 

Thirty-seven pectinolytic fungi and one actinomycete were 
isolated from such brines by direct streaking on a sodium-poly- 
pectate gel medium. The purified, pectate liquefying isolates 
were identified as belonging to the genera Fusarium (26 isolates 
representing 6 species), Penicillium (9 isolates representing 3 
species), and Paecilomyces, Verticillium, and Streptomyces, each 
represented by 1 species. These isolates produce softening of 
polypectate gels im vitro under a variety of conditions and are 
associated with the softening of olives and cucumbers 
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LINDANE RESIDUE IN CUCUMBER FERMENTATION 


MELVIN R. JOHNSTON 
Department of Horticulture 
University of Missouri 
200 Whitten Hall 
Columbia, Mo. 


A study of the influence of lindane (gamma-hexachlorocyclo- 
hexane), an insecticide, on the microflora of fermenting cucumber 
brine has been made. The results of 4 years’ work on the prob- 
lem are reported. 

Lindane residue on the cucumbers in the fermenting brine re- 
sulted from two methods of application: (1) recommended spray 
concentration (one pound, 25% wettable, per 100 gallons) 
for insect control was applied directly to the harvested cucumbers 
prior to brining, and (2) insect and disease control schedules 
with lindane were applied to replicated field plots 6 times prior 
to harvest. Chemical and bacteriological tests were made during 
the fermentation to determine the effects of the residue. 

The possible inter-relationship of lindane and i-inositol on the 
fermenting flora was explored. Controlled amounts of lindane 
and inositol were added directly to cucumber brines. Pure cul- 
tures of yeast and bacteria known to be in the fermenting flora 
were exposed to lindane and inositol in highly defined liquid 
media. 

All the data were given a statistical treatment by the statistic 
Analyses of Variance. From the statistical analyses of the data 
lindane was found to affect the cucumber fermentation. A mech- 
anism for explaining the observed effect is suggested. 
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INFLUENCE OF PLASTIC VAT COVERS ON 
THE FERMENTATION OF CUCUMBERS 


NEIL FINLEY and MELVIN R. JOHNSTON 
Department of Horticulture 
University of Missouri 
Columbia, Mo. 


Contamination in cucumber fermentation has long been a 
problem, but little attention was given to it until recently when 


the Federal Food and Drug Administration began investigations. 

As a method of contamination prevention polyethylene films 
of 15, 20, and 30 mil gauges were used as vat covers. A micro 
biological study along with a chemical study was carried through 
out the fermentation period. The bacteriological study revealed 
that there were no apparent differences in the growth of lactic 
acid bacteria between covered and uncovered vats as there was as 
much variance between duplicates as between treatments. There 
were observed differences in the amount of film yeast growth on 
the various vats but the differences and amounts were too in 
significant to be of importance. No positive coliforms appeared. 
After a curing period, the cucumbers were carried through the 
pickling processes to further determine any differences that could 
be attributed to the type of coverage. 

Insect and other filth contamination was greatly reduced in 
the covered vats. 
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STATISTICAL ESTIMATION OF THE FIRST LAW OF 
THERMODYNAMICS AS APPLIED TO THE FER- 
MENTATION PROCESS FOR SODA CRACKERS 


JAROSLAV TUZAR 
Salerno-Megowen Biscuit Company 
4500 West Division Street 
Chicago 51, Illinois 


The present paper deals, essentially, with the statistical esti 
mation of the joint dependence of temperature, quantity of carbon 
dioxide, the amount of acids generated by the first stage (sponge 
stage) of the fermentation process for soda crackers 

The theoretical concept which underlies the study is expressed 
by the first law of thermodynamics. It is shown that the appli- 
cation of the (kinetic) differential form of the first law of 
thermodynamics leads to a linear differential equation of first 
order with temperature and time as dependent and independent 
variables, respectively. The integration of the differential equa- 
tion yields a linear form (linear equation) connecting current 
temperature (y:) of the fermentation system, quantity of carbon 
dioxide (y:), amount of acids (or degree of hydrogen ion con 
centration) (ys), mechanical work done by the system (y,), 
initial temperature of the system (z:) and temperature of en 
vironment (z:). This linear equation may be considered as one 
of a complete linear system of stoichiastic equations describing 
the fermentation process under study. The parameters of the 
equation (that is, the coefficients of the respective variables in 
the linear form) are then estimated statistically by the limited- 
information maximum-likelihood method (the least variance 
ratio principle) with yi, ye, ys, ys as endogenous variables. The 
variables z:, Zz, further pH (zs) of the initial state of the system, 
diastatic activity (zs), proteolytic activity (zs), initial acid form 
ing bacterial count (z«) and initial yeast concentration (7z;) are 
considered, statistically, as exogenous variables. The design of 
experiments maintains constant relative humidity of the environ 
ment, constancy of initial substrates composition, constant initial 
(total) water content and invariable initial rheological state of 
the system. Hence, the only (experimentally) predetermined 
variable factors are exogenous variables (z-variables) described 
above. The indicated classification of endogenous and exogenous 
variables implies the over-identification of the linear equation 
under study and the least variance ratio principle produces limited- 
information maximum-likelihood estimates of coefficients of the 
equation, the derivation of which is indicated above. 
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EFFECT OF CUCUMBER HOLDING TIME AND 
TEMPERATURE ON THE QUALITY OF 
PASTEURIZED FRESH WHOLE 
PICKLES 


J. A. COOK, I. J. PFLUG, and S. K. RIES 
Michigan State University 
East Lansing, Mich. 


This study was carried on to ascertain the rate of quality 
deterioration of cucumbers as reflected in the finished pickle prod- 
uct. Pickling cucumbers (variety SR-6) harvested from a com- 
mercial field were divided into 10 representative lots. One lot 
was packed immediately (as a control), the others were held at 
temperatures of 40, 60, and 80° F. for 24, 48, and 72 hours, 
respectively, before being packed as pasteurized fresh whole 
pickles. The pickles from the different treatments were com- 
pared and judged on the basis of appearance, color, and texture. 
Pickles made from cucumbers held for 24 hours at any of the 3 
temperatures were acceptable, but inferior in quality to the con 
trols. Longer holding ‘times gave progressively poorer quality. 


After 72 hours only those cucumbers held at 40° F. produced 
acceptable pickles. The relationships of the measured pickle 
quality factors with holding time and with holding temperature 
are linear 
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PICTORIAL INSTRUMENTATION 
L. M. RICHARDSON and W. S. You? 
The Foxboro Company 
Foxboro, Mass. 
This paper discusses graphic panel instrumentation and its 
relation to centralized process control. An entirely new concept 
on specifically designed for the 


in graphic panel instrument 
food industry is presented. Examples of this pictorial instru 


mentation are cited 
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THE PLASTOMETER—A NEW DEVELOPMENT IN 
CONTINUOUS RECORDING AND CONTROLLED 
CONSISTOMETERS 
DAVE EOLKIN 
Gerber Products Company 
9401 San Leandro Street 
Oakland 3, California 


[he Plastometer, a new continuous consistometer capable of 
indicating, recording, and controlling the consistency of food 
purées in production, is described. Measurements taken with it 
are directly related to the slope of the viscosity-shear rate curve 
Excellent linear correlation has been found between the slope 
function as measured by the Plastometer and Bostwick or Adams 
hand type consistometer readings 

The design is based on a differential shear rate principle in 
which the difference in flow resistances at two different shear 
rates is the measured quant The two shear rates are obtained 
by flowing the purée through a sensing element containing tul 
ing of two different diameters. The developed hydraulic pres 
sures are subtracted from each other in a differential pressure 
transmitter, the difference being sent on to a pressure activated 
recorder or controller. No moving parts other than the sampling 
pump come in contact with the product. In contrast to the usual 
capillary tube type of viscosimeter the Plastometer is insensitive 
to minor variation in flow rate as produced by slippage, pump 
wear, etc 

Data demonstrating the correlation between Plastometer read 
ings and Bostwick consistency measurements for various purées 
are presented. 
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AN AUTOMATIC MACHINE FOR THE CONTINUOUS 
MIXING OF SOLIDS AND LIQUIDS TO THE RIGHT 
QUANTITY AND CORRECT VISCOSITY: ITS 
APPLCATION IN THE BREADING OF 
FROZEN SEA FOOD PRODUCTS 


R. A. MINARD 

Brookfield Engineering Laboratories, In 
240 Cushing Street 
Stoughton, Mass. 


As the trend from batch to continuous operation increases, 
the supply of process material to the line must also be placed on 
a continuous or automatic basis. The control of this material 
assumes more importance as it is delivered and used in such 
situations as a result of the increased rate of usage. 

The blending of solids and liquids can now be effected and 
controlled continuously by the machine described in this paper 
Its action is such that it will maintain the correct liquid level in 
a tank, sump, or enrober while at the same time controlling the 
viscosity of the liquid. This control, as well as the continuous 
mixing provided by the machine, is effective and self-compen 
sating for different process loads. 

Although completely automatic in its operation, the machine 
is designed for instant intervention on the part of an operator 
if events so require 

This paper describes the action of the system mentioned above, 
its form of interlocked control, and its application to the pack- 
ing of frozen sea food or other breaded products. A comparison 
is made between the results obtained with automatic and con- 
tinuous control and those observed in a manual mixing operation. 
The effects of the system on the quality of the finished product 
are also discussed, with particular reference to the importance of 
viscosity in the breading process 

Possibilities for the use of the machine elsewhere within the 
food industry are discussed 
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DIRECT STEAM INJECTION FOR HIGH TEM- 
PERATURE SHORT TIME STERILIZATION 
OF WHOLE KERNEL CORN 
J. L. VETTER. A. I. NELSON, and M. P. STEINBERG 
Department of Food Technology : 
University of Illinois 


Urbana, Illinois 


Use of high eemnpesateet, short-time sterilization for liquid 
and even semi-liqufd foods has become a commercial practice. 
High-temperature, short principles were .pplied to the 
sterilization of particulate 


food such as sweet .orn. An appar 
atus was constructed for the steam injection sterilization of 
can. A continuous flow of high 
used. Lids were separately sterilized 


whole kernel corn in an 
pressure saturated steam 
and the cans aseptically sealed 

The method was evaluated in several ways. The rate of heat 


penetration into individual corn kernels was measured Time to 
reach process temperature was about 30 seconds. Storage studies 
were made on cans inoculated with spores of NCA No. 1518. 


yed when the corn 


seconds. 


Five million spores in a No. 2 can were 
was subjected to steam at 269° I 1Or 

Organoleptic evaluations were also carried out. Immediately 
after processing under the above conditions the sterilized samples 
compared favorably to a frozen control. After 4 months’ stor- 
age at room temperature they had developed an off-flavor believed 
to be caused by enzyme activit 
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EFFECT OF CONTINUOUS STEAM INJECTION OF 
TOMATO JUICE ON FILM DEPOSITION DURING 
SUBSEQUENT CONCENTRATION 


A. I. NELSON, M. P. STEINBERG, J. N. MCGILL, 


I I 
and J. L. VETI 
Department of Food Technology 
Univers 
Urbana, | 
During the concentration of high hot break tomato pulp, as 
in the production of ketchup, a heavy film is deposited on the 
heat transfer surface. This film is extremely undesirable because 
it reduces the rate of heat transfer and thus necessitates frequent 
cleaning of the heating ace. The results of recent work in 
dicated that pretreating the juice by means of steam injection 
would alleviate this problem 


A steam injection apparatus was fabricated and steam under 
A variable speed pump forced the 
ding tube of variable length. 
ter injection and the length 


controlled pressure was used. 
juice through the injector and a h 


[he temperature of the juice af 
of time held at that temperature were the primary experimental 
variables. Pretreated juice and contro! samples were concentrated 


in an atmospheric cooker to one-third the original volume. The 
amount of film deposition w evaluated by recording the time 
required to concentrate a batch and visual inspection of the coils 
Quality characteristics such as color, consistency, weeping, and 
solids were determined on initial, treated, and concentrated 
products. 

Increasing the juice temperature the holding time at that 
temperature reduced the am« ning. Of the treatments 
used, heating the tomat tice to 280° F. and holding at that 
temperature for 3 minutes proved satisfactory. 
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MEASUREMENT AND CONTROL OF THE MORE 
DIFFICULT PROCESS VARIABLES 


Wa. J. SCARI I 
Minneapolis-Honeywell Regulator Company 
Brown Instruments Division 
e and Windrim Aves 

Philadelphia 44, Pa 


Application of newly developed techniques and adaptation of 
established laboratory methods for continuous measurement and 
control of variables contributing to food product quality, pro- 
duction rate, and package dimension will make possible auto 
mation in the food industry. Replacement of periodic sampling 
techniques by in-stream analyzers will speed the trend which has 
been the dominant recent development in the other major process 
industries. Research laboratories are providing the basic analyti 
cal procedures which will be expanded to become methods of 
controlling variables previously unmeasured or neglected in food 
manufacture. 

The most promising new field for industrial gauging is based 
on transmission and scattering of low level radiation. Current 
work is leading to determination of mass, thickness, specific 


19 


| 
\ he} 
| 
= 
= 


gravity, composition, and level by measuring the effect on 
radiation of food material in process. Well-known spectro- 
photometric principles are becoming more widely applied with 
development of abridged apparatus designed to monitor particu 
larly important variables including color and turbidity in food 
manufacture. Refractometric measurement can be brought to the 
production line by continuous sampling devices which actuate 
controllers to blend or dilute process flow to meet specifications 
Ultrasonic methods of measurement, when well correlated with 
rheological theory, will provide measurements relating to tender 
ness and texture of products. 

Utilizing advanced techniques such as these in combination 
with common process variable measurements, the Food Tech 
nologist and the Control Engineer will cooperate in developing 
and bringing to the plant well-designed control loops for the 
food production line 
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A PRACTICAL LOOK AT AUTOMATION 
FOR THE FOOD PLANT 


KARL W. MOSELEY 
W. M. Sprinkman Corporation 
4975 North Santa Monica Blvd 
Milwaukee 17, Wisconsin 


The term ‘‘automation™ as generally accepted today began to 
be used with some degree of frequency about two years ago. It 
was immediately snapped up by economists, industrialists, and 
labor leaders and basically redefined to suit their own needs 
Myriads of words have been used in describing the wonders of 
automation. We have all gone to great lengths to determine the 
potential effects of automation in our plants. In this approach 
we have, at times, clouded our views by thinking of automation 
in its more complicated form. This paper will deal with an 
interpretation of the term in a practical vein and and as a direct 
means to the simple solution of specific process problems common 
in our plants today. Effective quality control and economies of 
operation may be achieved by these primary, yet functional, 
applications of automatic control—economies that may not be 
realized and are not possible in manually controlled systems 

Automation does not solely apply nor by necessity become 
paramount for large production problems only. Effectively en 
gineered, practically applied, and combined with equipment of 
proper design, automation may no longer be classified as a luxury 
but rather as a means to attain economically a repetitive quality 
of product to meet specific conditions set up by improved tech 
niques developed in our research divisions or laboratories. To 
illustrate what has been and can be done by these simple appli 
cations of automatic control and design, process problems will 
be examined and solutions to these problems shown to demon- 
strate that these principles may be readily applied by the Food 
Technologist in his own actual plant operation 
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EFFECTS OF CHLORTETRACYCLINE AND OXYTETRA- 
CYCLINE HYDROCHLORIDES ON THE CARCASS 
CHARACTERISTICS OF MARKET PIGS 


R. P. SOULE, JR., J. L. HALL, D. L. HARRISON, 
D. L. MACKINTOSH, and D. RICHARDSON 
Animal Husbandry Department 
Kansas State College 
Manhattan, Kan. 


Antibiotics have been incorporated in swine rations for the 
past several years. Experimental workers have reported that the 
stimulation in the increased rate of gain its due to the increase 
in fat deposition. This project was designed to determine the 
manner of fat deposition, antibiotic carryover in the tissue, car- 
cass and slaughter data, frozen storage potential, cooking, organo- 
leptic and chemical analysis. Four trials were conducted over a 
three-year period using a total of 52 weanling pigs. Littermate 
pigs of the same sex were self-fed individually on concrete floors 
The pigs were allotted at random into 3 groups: Group 1, basal 
ration; Group 2, basal plus 10 mg. of aureomycin HCl per 
pound of total ration; Group 3, basal plus 10 mg. of terramycin 
HCl per pound of total ration. The pigs were slaughtered at 
225 pounds. Length of carcass, backfat thickness, leg length, 
ham length, depth of body, pocket thickness, and circumference 
of ham and hock were measured. The pH was recorded for the 
stomach, duodenal, large intestine and caecal contents, and for 
the liver and psoas major at 0 and 24 hours. Detailed cutout 
data and area of the cross section of the loin and ham were 
recorded. A physical separation of the 9th through the 13th rib 
was made. The longissimus dorst muscle was analyzed for press 
fluid, total nitrogen, non-protein nitrogen, fat, and moisture 
Fatty tissue was analyzed for peroxide, acid number, and re- 
fractive index. [Loin roasts were frozen for 24 and 48 weeks 
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when further analyses were determined. No traces of aureo 
mycin or terramycin were found in the tissue. The aureomycin 
group gained the fastest and had the fattest carcasses. The terra- 
mycin group graded the highest. Chemical differences were not 
significant. Cooking and palatability scores did not show any 
significant differences among treatments. 
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CHEMICAL AND PHYSICAL CHANGES IN ISOLATED 
BEEF MUSCLE TENDERIZED BY INFUSION 
WITH SODIUM CHLORIDE 


BALWANT RAI SURI and H. W. SCHULTZ 
Department of Food Technology 
Oregon State College 
Corvallis, Ore 


Tenderness is probably the most important quality attribute 
of meat, provided the meat is otherwise sound and fit for human 
consumption. In this study,Biceps brachtu’ muscles were isolated 
from the right and left shanks of carcasses. One of the muscles 
from a pair was infused with 20% sodium chloride solution 
so that the salt content in the muscle was 2%. The other 
muscle from this pair was used as a control. Ten pairs of 
muscles were infused and held at 38° F. for 72 hours. After 
the holding time, tests were carried out with a taste panel for 
evaluation of tenderness. A number of chemical and physical 
analyses were also carried out on the muscles. In other studies 
an experiment involving 15 pairs of muscles was designed on 
a statistical basis to remove the effect within and among the 
animals and also to study the effect of length of holding time 
after perfusion on tenderness and chemical changes 

Although infusion with salt increased the tenderness of the 
muscles, the reason for this as reflected in chemical changes is 
not clear. 

Actin and myosin were extracted from each muscle and the 
extract was subjected to various analyses 
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INHIBITION OF HEMATIN-CATALYZED 
OXIDATIVE FAT RANCIDITY 


A. L. TAPPEL and Y. T. LEW 
Department of Food Technology 
University of Califorma 
Davis, California 


Ihe hematin compounds—hemoglobin, myoglobin, and the 
cytochromes—are powerful catalysts for the development of 
oxidative fat rancidity in meat products. Using an emulsion 
system of lard with hemoglobin as catalyst, antioxidant and 
synergist mixtures were evaluated for their usefulness in pre 
venting oxidative rancidity. The five most important commercial 
antioxidants gave increasing inhibition of hemoglobin catalyzed 
oxidative rancidity in the order: alpha-tocopherol, propy! gallate, 
nordihydroguairetic acid, butylated hydroxyanisole and but 
ylated hydroxytoluene. Butylated hydroxytoluene and butylated 
hydroxyanisole were outstanding inhibitors. 

A large number of nitrogenous compounds were evaluated 
as direct inhibitors of hemoglobin catalyzed lard oxidation 
None were appreciably effective. Although the amino acids, 
lysine and histidine, were synergistic when used with nordi- 
hydroguaiaretic acid, it is not possible to predict synergism on 
the basis of hemochrome formation. Ascorbic acid was syn 
ergistic with all five of the antioxidants studied but was most 
synergistic with nordihydroguairetic acid. 

Most effective inhibitors found for oxidative fat rancidity 
catalyzed by hematin compounds were multiple synergists. The 
synergistic system of nordihydroguairetic acid, butylated hydrox 
yanisole and ascorbic acid gave extended periods of protection 
both in model systems and when applied to pork and fish tissue 
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EFFECT OF SOME BIOLOGICALLY IMPORTANT 
COMPOUNDS ON RANCIDITY AND DISCOLORATION 
IN CURED MEAT 


GEORGE G. KELLEY and BETTY M. WATTS 
Department of Food and Nutrition 
Florida State University 
Tallahassee, Florida 


A number of compounds occurring in muscle juice were tested 
in fat-aqueous systems as possible antioxidants. DOPA, and 
to a lesser extent a few phosphorylated compounds, curbed 
oxidative rancidity. Ascorbate and two other enediol compounds, 
dihydroxy fumarate and dihydroxy maleate, were found to be 
pro-oxidants, as were compounds of the —SH type (cysteine, 
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glutathione and protein bound —SH), to a lesser degree. Several 
antioxidant combinations will be described. 

The enediols and SH compounds were also tested for their 
ability to accelerate the formation of nitrosohemoglobin in 
solution and to protect the color of cured meats. Cysteine, gluto- 
thione, and ascorbic acid protected the ‘‘cured meat’’ color of 
sliced comminuted meat which gave a negative test for -SH 
groups, and a positive test for nitrite. Cysteine gave much 
longer protection and much quicker color regeneration in the 
dark than did ascorbic acid of the same molar concentration. 
Dihydroxy fumarate and dihydroxy maleate were of no value 
in promoting formation of the cured meat pigmentation pro- 
tecting the sliced meat from light decolorizations 
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SODIUM ASCORBATE IN STABILIZING 
CURED MEAT COLOR 


R. L. HENDRICKSON, D. E. BRADY, and R. B. SLEETH 
Food Processing Laboratories, Missouri 
Agricultural Experiment Station 
Columbia, Missouri 


A technique of adding sodium ascorbate and other food ad 
ditives to ham is described. This method involves the simul 
taneous injection of two solutions, one containing sodium 
ascorbate and the other sodium nitrite. 

Paired hams differing in quality and weight were used. Re 
flectance measurements were taken of 5 muscles: namely, the 
semitendenosus, biceps femoris, rectus femoris, adductor, and 
These measurements were taken throughout 
the prepackaged display period of 5 days. Dominant wavelength, 
color purity, and brightness as well as Munsell Color Notation 
for the treated and untreated ham were determined. Hams cured 
with added sodium ascorbate had a brighter, more uniform, red 
color than the contr cured with sodium chloride, sodium 
nitrite and sugar. The fixed color had more strength, and did 
not fade as rapidly when prepackaged and displayed under 60 
foot-candles of light. 

Also studied, was the effect of spraying 1 to 6% ascorbic acid 
solutions on both tenderized and fully cooked ham slices. 


semimembranosus 
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EFFECT OF STORAGE CONDITIONS ON LOSS OF COLOR 
AND FREE SULFHYDRYL GROUPS IN CURED MEAT 
ANNE MARIE ERDMAN, and BETTY M.WATTS 


Department of Food and Nutrition 


Flori State University 
Tallahassee, Florida 
Previous work has shown that the fading of cured meats can 
be inhibited if sufficiently high concentrations of nitrite and 
protein sulfhydryl groups are present at the meat surface. The 


tions, including temperature, light, packaging material and the 
presence of excess nitrite, have now been investigated. Tem 
perature was found to have the greatest effect Light and pack- 
wing material had lit influence on the destruction of the 
sulfhydryl groups. The concentration of nitrite proved to be 
of great importance both on sulfhydryl groups and on color 
fading 


loss of sulfhydryl groups as affected by various storage condi- 
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THE EFFECT OF REDUCING MICROORGANISMS 
ON THE RATE OF COLOR DEVELOPMENT 
IN CURED MEAT 


GURUDUTT P. KALLE, ARTHUR W. ANDERSON 
and H. W. SCHULTZ 
Department of Food Technology 
Oregon State College 
Corvallis, Oregon 


Used cover-pickle obtained from a commercial meat packing 
plant was found to contain predominantly microorganisms which 
were broadly identified by isolation as streptococci, yeasts, and 
bacilli. 

The effect of these organisms on the rate and extent of color 
development during curing was studied. Fresh ham was cut 
and ground aseptically. It was blended with sterile curing sol- 
ution and portions were inoculated with each of the test organ- 
isms. The samples were then incubated at 60° F. for 24 hours 
and finally heated to 120° F. The color development was 
measured throughout the curing process with the aid of a Photo- 
volt Photoelectric Reflection meter and the Beckman Spectro- 
photometer with reflectance attachment. The pH, oxidation- 


reduction potentials, and plate counts were determined during 
curing at 60° I 


It was found in general that the organisms tested in these 
experiments improved the final color of cured pork. As a rule, 
yeasts seemed to be more effective than the others. The growth 
of microorganisms during curing at 60° F. was accompanied 
by a decrease in oxidation-reduction potential; hence it was 
reasoned that they improved the color by reducing the potential 
of the meat. The test organisms themselves did not reduce 
nitrates. 

This paper describes a method for studying the effects of 
microorganisms on the meat curing process 
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USE OF ORGANIC REDUCTANTS IN THE CANNING 
OF LUNCHEON MEAT 
PAUL W. HARDY, J. S. BLAIR, and G. J. KRUEGER 
Research and Development Center 
American Can Com 
Barrington, Illinois 


Slight brown discolorations sometimes develop in the surface 
portions of canned pork luncheon meat at areas contiguous to 
the sideseam or to the ‘‘score’’ of key-opening cans. The liter 
ature of the meat-curing process suggests that the nitrite of the 
curing salts is in equilibrium with nitric oxide (NO), nitrogen 
dioxide (NOz) and water. Nitric oxide is the real curing agent, 
reacting with the natural meat pigment to produce the red 
nitric oxide myoglobin, which is still a complex derivative of 
ferrous iron, Nitrogen dioxide tends to oxidize some of the meat 
pigment from the ferrous to the ferric complex, and the brown 
discoloration. The 
existing evidence suggests that in the pres¢ instance the metallic 
ions from the exposed areas of the are merely catalysts for 
this reaction and do not enter directly into the composition of 
the discoloration. 

Several years ago it was discovered in this laboratory that 
the discoloration could be reduced to commercial insignificance 
if the meat were packed containing small areas of metallic 
aluminum in the end con various laboratories 
connected with the meat try have shown that the use of 
ascorbic acid as a constituen f the curing salts gives a better 
cure and increased stability of color in the ordinary refrigerated 
distribution of canned meats. In the present investigation it 
has been found that ascorbic acid will also prevent the discolor- 
ation specifically encountered with canned meat products. Cer 
tain considerations pertaining to the chemistry of the system 
are pointed out and certain other reductants have been investigated 
The results are in part illustrated by color slides 


metmyoglobin so formed constitutes 
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ANALYSIS OF ANTIOXIDANTS IN EDIBLE FATS 
J. H. MAHON 
Food and Drug Directorate, Dept. of National Health 
and Welfare, Ottawa, Canada 


An informal review of observations on butylated hydroxy 
toluene, butylated hydroxyanisole, propyl gallate, and NDGA 
Combinations of these antioxidants (except those containing 
both propyl gallate and NDGA) will be considered 
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A CONTINUOUS PROCESS FOR 
DEHYDRATING FRUIT JUICES 
VicTOR A. TURKOT, RODERICK K. ESKEW 
and NICHOLAS C. ACETO 
Eastern Regional Research Laboratory, Eastern Utilization 
Research Branch, Agricultural Research Service 
United States Department of Agriculture 
Philadelphia, 18, Pennsylvania 


An increased interest, particularly by the Army Quartermas- 
ter Corps, is being shown in the development of fruit juices in 
dried, solid form. Powdered apple and grape juice products 
have already been made successfully by the authors, utilizing a 
batch techinque in which the juice is shelf-dried under vacuum. 
These powders possess excellent keeping properties at room tem- 
perature, and at 100° F. much better than the corresponding 
liquid concentrates. 

In order to find a cheaper drying method which would be 
commercially practicable a continuous technique has been in 
vestigated. Juice concentrate is dried continuously in a con- 
trolled turbulent thin film evaporator under vacuum, utilizing 
relatively high temperature but short processing time. While 
in a molten state, the concentrate is reduced to 2% moisture. 
It is pumped from the evaporator and a metered stream of high- 
fold essence is injected into it with thorough mixing. The mix- 
ture is embrittled on flaking rolls. Coarse crushing and pack- 
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aging in 4-ounce cans with a desiccant envelope complete the 
process. So far this method has been tried on a pilot-plant scale 
to produce apple. grape, and cherry juice powders 
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LOW-MOISTURE RED SOUR PITTED CHERRIES 
M. J. Powers, N. J. DowNEs, D. W. SANSHUCK, 
and L. H. WALKER 
Western Utilization Research Branch, Agricultural Research 
Service, U. S. Department of Agriculture 
800 Buchanan Street 
Albany 10, Calif. 


Low-moisture red sour pitted cherry pie stock was prepared 
from frozen red sour pitted Montmorency cherries. Fresh 
pitted cherries were treated, frozen on trays, and stored at -10° F. 
Ihey appear to be stable for long periods while in the frozen 
condition. The frozen cherries were dried directly tm vacuo on 
trays held at 140° F. No heat damage, no significant losses of 
flavor, and no losses of product occurred. The weight of the 
product is 15% of that of the fresh pitted material. In the dry 
condition it had a dark natural red color and was only slightly 
collapsed in appearance. 

Data will be presented on stabilizing additives, freezing, dry 
ing, and packaging methods, storage stability, and organoleptic 
evaluation. This low-density pie stock had unusual stability. 
When stored for 6 months at 100° F., it was rehydrated readily 
and baked into a highly acceptable pie. The reconstituted cherries 
in pie form were red in color, possessed a smooth skin texture, 


and a desirable cherry flavor 
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THE STORAGE STABILITY OF 
FREEZE DRIED PEACHES 


C. O. CHICHESTER 
Department of Food Technology 
University of California 
Davis, California 


The rate of deterioration of freeze-dried peaches was com 
pared to that of conventionally dehydrated peaches at a storage 
temperature of 110° F. The changes were followed over a 
period of 120 days. Rates of color changes were determined 
by measuring the color of rehydrated samples at intervals during 
storage. A three-filter colorimeter was used for the color meas 
urements, and data so obtained converted to tristimulus values 
for comparison. The variables studied were SO: level, moisture 
content, and the effect of dehydration prior to freeze-drying. 

The rate of color change in peaches which had been freeze 
dried to a very low moisture content was found to be substan 
tially lower than those which had higher moisture contents. Con- 
ventional dehydration did not produce peaches of as low a 
moisture content as were produced by freeze drying, so that in 
these the rate of deterioration was invariably higher. The ad 
dition of sulphur dioxide to peaches before dehydration lowered 
the rate of color change during the early stages of storage, but 
despite this their color changes were greater than those of the 
lyophilized peaches after 60 days 

When peaches which had been dehydrated to 30 and 50% 
moisture were freeze dried, the rate of moisture loss was lower 
than that of peaches which had no prior dehydration. In these 
cases the time required to reach a moisture content below 5% 
was in excess of the time required to completely freeze dry a 


fresh sample 
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ADVANCES IN THE DEHYDRATION OF MASHED 
POTATOES BY THE FLAKE PROCESS 


JAMES CORDING, JR., MILES J. WILLARD, JR., 
RODERICK K. ESKEW, and JOHN F. SULLIVAN 
Eastern Regional Research Laboratory, Eastern Utilization 
Research Branch, Agricultural Research Service, 

U. S. Department of Agriculture 
Philadelphia 18, Pa. 

If new and improved potato products can be made at a cost 
atractive to producers, more of them will be made and more will 
be sold. The over-all food use of potatoes may thereby be in 
creased. 

Potato flakes are a new and attractive form of dehydrated 
mashed potatoes of excellent appearance, flavor, and color. They 
are made by a single-stage drying process on drum driers. Earlier 
papers have described the process as originally developed using 
a two-square-foot double drum drier, and have discussed the 
factors controlling the texture of the reconstituted product. 

This paper reports the results of experiments with larger- 
scale pilot-plant equipment capable of dehydrating 200 to 300 


22 


pounds of mashed potatoes per hour. The dehydration is done 
on a single-drum drier, 2 feet in diameter and 3 feet in length, 
of the type customarily used in making potato flour. Because 
of the method of application of feed to this drier (by means 
of “‘spreader’’ rolls) higher product rates, higher evaporative 
rates, and denser product sheets can be obtained 

The operation of the pilot plant is described and pictured, 
with emphasis on the operation of the single-drum drier. The 
effect of solids content of the feed on feed pickup rate, evapor 
ative rate, product rate, and product density is shown. The 
effect of drum speed on product density is given. Other fac 
tors bearing on the cost of production, such as steam require 
ments, are discussed. 

Some calculated cost data are included. The effect of raw 
potato cost and solids content on product cost is shown 

Since tolerance for high-temperature liquids of reconstitution 
and long steam table life are important current aims in the in 
dustry, results of recent improvements in potato flakes through 
the addition of smal] amounts of glycerol monopalmitate are 
included. 
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PREPARATION AND EVALUATION OF PRECOOKED, 
DEHYDRATED BEAN PRODUCTS 


CHARLES FELDBERG, HERBERT W. FRITZSCHE, 
and JOSEPH R. WAGNER 
Quartermaster Food and Container Institute for the Armed Forces 
1819 West Pershing Road, Chicago 9, Illinois 


Precooked, dehydrated foods due to their ease of preparation 
appear to offer the means of reducing military requirements 
for food service equipment and personnel. In addition these 
light weight foods would reduce demands on transportation 
and storage requirements. Production of precooked dehydrated 
bean products provide a variety of popular food items in the 
desired form. 

Dehydration studies indicate that there is a definite correla 
tion between rehydration characteristics and cooking methods 
pretreatments, and dehydration conditions. Very promising 
products have been produced utilizing red kidney beans and 
white bean varieties such as Great Northern, Michigan Pea 
(Navy), and California. All dehydration was conducted using 
a through-flow cabinet type dehydrator. 

These products were found to be adaptable for use in com 
pletely precooked dehydrated combination type dishes such as 
beans and franks, beans in tomato sauce, chili con-carne, stews 
and soups. 
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THE EFFECT OF BREAKING THE SKIN ON THE 
CROSS-CIRCULATION DRYING OF GREEN PEAS 


J. C. MOYER, W. B. ROBINSON, H. R. 
PALLESEN, and D. B. HAND 
Department of Food Science and Technology 
New York State Agricultural Experiment Station 
Geneva, New York 


In experiments on the rehydration of dried peas it was noted 
that some peas more nearly regained their normal size than 
others. On closer inspection it was found that these peas had 
broken skins. Other experiments followed in which peas were 
punctured with needles before rehydration, and these also re 
gained much of their normal shape. From this it was con- 
cluded that if the skin was broken by puncturing or slitting 
before drying the rate of dehydration would also be hastened 
Of the two methods, slitting the skin seemed to offer more 
possibilities of achievement on a production scale. From the 
manual slitting of skins in the laboratory with razor blades 
the operation was advanced to pilot plant stage by the con 
struction of a continuous slitter in which the peas were fed 
onto a belt and rapidly carried under a series of revolving knives 
The slit peas dried faster and to a lower moisture content and 
had a greater rehydration capacity 
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PREPARATION, PRESERVATION, AND QUALITY OF 
DEEP FAT FRIED PRODUCTS OF CERTAIN 
FRUITS AND VEGETABLES 


D. K. SALUNKHE 
Department of Horticulture 
Utah State Agricultural College 
Logan, Utah 

A series of experiments were conducted to study the possibil 
ities of new deep fat fried products of certain fruits and vege- 
tables. The following fruits and vegetables were included in 
the experiments: 


Eggplant (Burpee’s Hybrid and an unnamed variety from 
[ran ) 

Squash (Buttercup and Blue Hubbard) 

Apple (Winter Banana, Golden Delicious, and Jonathan) 

Lima beans (Fordhook Concentrated, Limagreen, and Clark's 
Bush) 

Beets (Early Wonder and Perfected Detroit) 

Carrots (Danvers Half Long and Imperator Regular) 

Parsnips (All American and Hollow Crown) 


Radish (Early Scarlet Globe and French Breakfast) 


Mature fruits of eggplant, squash, apple and mature (not 
dried) seeds of lima beans and mature roots of beet, carrot 
radish, and parsnip were selected. They were thoroughly washed 


and adhering water was absorbed in a cheese cloth. The fruits 
and roots were then sliced with a uniform thickness of 444 of an 
inch and whole shelled beans of lima beans were used. The 
samples from the respective crop were fried, at a temperature of 
320° F., in three different shortenings. The frying was judged 
to be completed when bubbling in the shortening stopped. The 
fried products were weighed to determine the percent of re- 
covery. A taste test was conducted. Fried lima beans and the 
chips of carrots, beets, and apples were preferred over potato 
chips. However, radish and parsnip chips were acceptable to 
certain judges after addition of garlic salt 

The quality of the product was related to the selection of 
the variety of the crop, the maturity of the crop, and the fry 
ing fat. The products were stored in paper bags for a period 
of 4 months; the chips of carrots, beets and lima beans were 
preserved in excellent condition. That these products have cer 
tain nutritional values seems evident and because of their longer 
shelf-life, they may adopted to use in military rations 


be easily 


59 


SOME RECENT WORK ON DEHYDRATION 
IN THE UNITED KINGDOM 


E. J. ROLFE and E. G. B. GOODING 
Ministry of Agriculture, Fisheries and Food Research 
Establishment 
Aberdeen, Scotland 


Satisfactory compression of dehydrated cabbage shreds, carrot 
dice, strips, and slices has been achieved by a simpler technique 
than used previously. A variety of partially cooked vegetables 
which require only 3 to 5 minutes boiling for complete recon- 
stitution have been prepared and are suitable for inclusion in 
soups. Comparison of scalding vegetables in water and in 
steam before dehydration has been carried out on a factory scale 
and reasonably accurate assessments of the losses and yields re- 
sulting from the two techniques have been obtained. Storage 
life at high temperatures of steam scalded potatoes was less than 
that of those water scalded, but steam scalded carrots and cabbage 
have greater resistance to browning than corresponding water- 
scalded materials. 

Various methods of pretreatment, both chemical and physical, 
failed to effect any appreciable improvement in the rate of re- 
constitution and the texture of VCD raw meats. With improved 
vacuum in the drying cabinet, ice sublimation became practic 
able. By employing this technique in the early stages of drying 
dehydrated animal products with rapid rehydration character- 
istics and suited to a wide range of cooking techniques, have been 
produced on a large scale, e.g., dehydrated precooked minced 
meats which are ready to eat after bringing to the boil in cold 
water. These items could form a basis for dehydrated precooked 
meals. The storage life of the dehydrated raw meats was less 
than that of the precooked minces, and an oxidative deterior 
ation not inhibited by antioxidants is being investigated. 
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INTEGRATED QUALITY CONTROL 
WILLIAM W. PROUTY 
American Stores Company 
59th Street and Upland Way 
Philadelphia 31, Pennsylvania 


Are our quality control measures as dynamic as they could 
be? Are we operating in the shadow of negative quality control? 
That is, are we constantly striving by inspection methods to 
detect poor quality and thus prevent the sub-standard product 
from reaching the consumer? Is this what we call quality con 
trol? That is the pitfall we were in up to a few years ago. And, 
try as we might, we were unable to make the negative approach 
to quality control work. We found out the hard way that one 
cannot inspect bad quality out—one must build good quality tn 

Working with this thought in mind, we tried to develop 
a positive quality control. That is, we attempted to apply posi- 


thus 


This 


yrder to foresee and 
poor quality. 


tive thinking 
attempt to eliminate some of the pitfalls of 


to quality co 


paper presents our experience in attempting to apply this think- 
ing to a large baking operation 

By approaching various departments with this thought, we 
met with some success. We soon irned, however, that we 
must do even more. That to be really successful, we must unite 
all the quality control functions into a common cause in order 


to get the long range benefits. Webster defines such a process 
when he defines “‘/ntegrate’’ as ‘‘to unite or become united so as 


to form a complete or perfect whole From this we developed 
the concept of “‘/ntegrated Quality Control.” 

Our outline for this type of quality control is 

1. Raw Material quality control 


2. Process quality contr 
. Product quality contro! 
4. Quality control and personnel training 


2. Quality control and pu 
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EFFECTS OF TEMPERATURE AND RELATIVE 
HUMIDITY ON RATE OF DEFROSTING 
OF COMMERCIAL BREAD 
J. W. PENCE, N. N. STANI E, and M. J. COPLEY 


Western Utilization Research Branch, Agricultural Research 
Service, U. S. Department of Agriculture 
800 Buchanan S Albany 10, Calif 


Successful 


application of freezing to preserve freshness of 
bakery good 


depends upon proper handling during all phases 


f the process. Defrosting procedures are very important for 
Satisfactory retention of quality of product and sometimes 
criacal for maint f w appearance. The present 
experiments concern ts of ations in temperature and 
humid ynditions on rate ting of bread and on con 
densation of moisture on both ct and wrappers. 

Air temperature the greatest effect on time required to 
raise the temperature at the center of a loaf from 0° F. (-18°C.) 
to 70° F. (21° C.), although relative humidity also exerted a 
liscernible effect. With both wrapped and unwrapped bread, 

ypious condensation of moisture from air of high relative 
humidity was generally associated with a small decrease in de- 
frosting time Potential economic gains, however, were offset 
by undesirable effects wrappers. Best results at all temper- 


atures studied were obtained with relative humidities between 
40 and 60%. At lower relative humidities, undesirable drying 
surfaces of unwrapped loaves occurred. 

Simultaneous defrosting and ‘“‘re-freshening™’ of frozen bread 
by microwave heating was only partly successful. Sufficient heat- 
ing to freshen bread crumb to an acceptable extent also caused 
both cellophane and common waxed-paper wrappers to be- 
come seriously damaged 
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A SHORT METHOD FOR STRUCTURAL 
RELAXATION IN DOUGH 
I, HLYNKA 
Grain Research Laboratory 
Board of Grain Commissioners for Canada 
Winnipeg 2, Manitob2, Canada 


The method of describing dough properties by means of a 
structural relaxation curve obtained from load-extension dia- 
made with Brabender Extensograph, has been described 
in several publications from this laboratory. It is considered 
to provide a more basic and hence a more meaningful description 
of dough properties than can be obtained from diagrams them- 
selves. Although the new technique has been used in a variety 
of fundamental studies on the chemistry and rheology of dough, 
the method in its present form appears to be ratk ~ complex for 
routine use in oratories. A simplifiea structural re- 
laxation procedure has therefore been developed; relaxation con 
stants are obtained from two extensograms, one made at 10 and 
one at 75 minutes after shaping the dough sample. The method 
will be discussed in detail and illustrative experimental data will 
be presented 


vrams, 


control 
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DEVELOPING NEW WHEAT VARIETIES IN NORTH 
DAKOTA FOR INDUSTRIAL ACCEPTANCE 


R. H. HARRIS, L. D. SIBBITT, and G. M. SCOTT 
North Dakota Agricultural College Experiment Station 
Fargo, North Dakota 


Progeny from crosses between wheat parents differing mark- 
edly in both agronomic and quality characteristics exhibit a wide 
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range of properties, which may exceed the range existing be- 
tween the original wheats. In developing a new variety for rust 
resistance it is mecessary to use one parent at least which carries 
resistance, although the variety may be poor in quality. The 
other parent then, while it may be lacking in resistance, must 
be of acceptable quality. Hybrids which excel in rust resistance 
and are satisfactory in milling and baking properties are selected, 
increased and the seed purified so that the variety will be uniform 
and true to type when released. Typical results are shown for 
test weight, protein content, flour yield, baking quality, and 
mixing requirements for representative hybrids. These values 
must fall within an acceptable range for the wheat to be ap- 
proved. Possible techniques for reducing the material and time 
required for quality evaluation are discussed. 
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APPLICATIONS OF THE IRISH MOSS—PROTEIN 
REACTION IN FOOD PRODUCTS 


ELMER F. GLABE, PAULINE F. GOLDMAN, 
and PERRY W. ANDERSON 
Food Technology Inc., Chicago, Illinois 


The use of gelling agents in food products has long been 
known. Extractives of both animal and plant origin which 
form a matrix in water solution are commonly used in food 
products for thickening and for assisting in maintaining relatively 
heavy materials in suspension. Certain of the vegetable extrac- 
tives—notably carrageenin or Irish Moss—have the additional 
property of forming reaction products with certain proteins in 
water suspension. First discovered to be true for milk and 
ice cream products, similar reactions with other proteins are now 
known. Egg white and soy protein extracts in water suspension 
show easily observed reactions with Irish Moss extractives. Wheat 
flour protein and Irish Moss reactions have been measured on 
physical testing equipment. Legume proteins also demonstrate 
a similar type of reaction. Food products in which flour, egg, 
milk and legume proteins are important factors present possible 
practical applications of this principle. 
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SESAME 


ELMER F. GLABE, PERRY W. ANDERSON 
and ARTHUR F. HOLTORFF 
Food Technology Inc. 
5903 Northwest Highway 
Chicago 31, Illinois 


Sesame is an oil-bearing seed that ranks as one of the highest 
in oil content. It has long been cultivated by man. Sesame 
possesses unique characteristics. It is starch free and of high 
protein value. Present in the seed are antioxidant compounds, 
sesamoline and sesamol, responsible for the exceptional keeping 
properties of the oil. Sesame has been known and utilized for 
its flavor value, but only on the surface of bread and rolis. 
Much of the flavor value and oil-antioxidant potentialities of 
sesame have gone unrealized because of the rather sturdy struc- 
tural nature of the seed which effectively binds these properties 
inside the seed envelope. Dehulling or removal of the seed coat 
followed by heat processing yields a new type of sesame prodtct. 
Grinding this processed seed releases the oil and yields a flavor- 
rich mass. Antioxidant value is high. Several food products 
besides bread and other baked articles present possible points of 
application of the flavor and other properties of this heat treated 
sesame. 
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SOME OBSERVATIONS CONCERNING ENDOSPERM 
PROTEINS OF WHEAT 
PROFESSOR K. HESS 
Wolff and Company, Walsrode, Germany 
Professor Hess will comment on his research on the morpho- 
logical aspects of the endosperm proteins of wheat and the im 
port of his findings. 
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RHEOLOGICAL MEASUREMENTS OF PHYSICAL 
PROPERTIES OF FOOD IN RESEARCH 
AND PRODUCTION 


>. W. BRABENDER 
Pillsbury Mills, Inc., 815 Pillsbury Building 
Minneapolis, Minnesota 
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Continuous recording apparatus for the measurement of physi 
cal (rheological) properties in either the plant or the laboratory 
have now been developed to such a high degree of dependability 
that they find more and more application in food processing 

Continuous recording viscometers, plastometers, and hardness 
sensing elements are used for these measurements. They can be 
used either for research or for quality control purposes. Sensing 
elements have now been developed for the continuous measure 
ment of rheological properties on production streams during 
processing. These are available in many sizes and operate under 
almost any pressure required. Physical properties such as vis 
cosity and plasticity, newtonian as well as non-newtonian, can 
be recorded. Elasticity of plastic materials as well as hardness 
can be measured continuously. These instruments carry out meas 
urements under controlled temperature, either constant or in 
creasing or decreasing, at a constant rate. Instruments are now 
sensitive enough to detect the effect of trace ingredients, so long 
as they change one or more rheological properties. These instru 
ments are rugged enough for plant application. Here are a few 
examples of applications out of many which are possible: 


1. Viscosity, plasticity, gelatinization, and coagulation prop- 
erties of puddings, gelatin, breakfast foods, and dry soups. 

2. Dry skim milk, butter, margarine, lard, and the changes 
caused by hardening ingredients or processing. 

3. Processed cheese and additives to change its plastic prop 
erties 

4. Chocolate products and coatings and the changes caused 
therein by different fats, lecithin, and other ingredients. 

5. Fish and meat paste and sausage fillers and their behavior 
in automatic packing equipment. 

6. Hardness measurements of solid type foods and their grind 
ing properties. 
7. Hardness testing of brewer's malt for the determination of 
the degree of solubility of malt. 
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RESEARCH IN HIGH TEMPERATURE 
SHORT TIME STERILIZATION 


O. F. ECKLUND and P. SOGNEFEST 
American Can Co., Research Division, Barrington, I!! 


All high temperature short time processes involve some method 
of rapidly heating and usually some method of rapidly cooling 
the product. The potential product improvement results I 
1. Elimination of overcooking of one portion of a can’s conten 
in order to assure sterilization of a slower heating portion 

The relatively greater increase in the rate of bacterial destruc 
tion over chemical reaction at higher (than normal) processing 
temperatures. 

No one method of high temperature short time processing is 
applicable to all products. Methods studied over the last 25 
years include: aseptic canning (presterilization followed by asey 
tic filling and closing), processes involving preheating of prox 
uct, hot filling and closing (under pressure for non-acid pro« 
ucts), holding to complete sterilization and cooling; steam 
sterilization of discrete particle foods in open cans followed by 
closure under steam pressure and cooling; agitation of liquid 
brine packed and vacuum packed products to increase the rate 
of heating and permit high short processes. 

The principal advantages of high temperature short time pro 
cessing are improved color, flavor (reduction of cooked flavor) 
and higher vitamin retention. Problems are changes in texture 
consistency, and, in some cases, rapid color or flavor changes in 
storage. 
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AN APPARATUS DESIGNED FOR THE RAPID 
ELECTROCHEMICAL ESTIMATION OF 
FLAVORS IN VEGETABLES 


JOHN HARTMAN and WAYNE E. TOLLE 
Department of Vegetable Crops 
Cornell University 
Ithaca, New York 


An electronic apparatus has been developed on which de 
finite and reproducible quantitative responses to at least certain 
of the volatile flavoring constituents of vegetables can be rapidly 
recorded. Whether all aspects of that part of flavor which is 
due to volatiles can be measured and whether results at a series 
of electrodes can be accurately correlated with the subjective 
responses of large panels of tasters remain to be determined. 
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SOME OBSERVATIONS ON RED PEPPER. I. ISOLATION 
AND ANALYSIS OF CAPSAICIN 


JOHN I. SUZUKI, FRED TAUSIG, and RoY E. MORSE“ 
Wm. J. Stange Company 
Chicago 12, IIl. 


Red pepper is used as a seasoning in food for color and pun 
gency. Capsaicin has been identified as the chemical agent largely 
responsible for pungency in red pepper but a suitable method of 
measuring pungency has escaped research workers to date. Meth 
ods for isolating, purifying, and identifying capsaicin are pre 
sented. A suggested method for measuring pungency in ground 
red pepper and oleoresin of red pepper is given. 
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TRIOSE COMPOUNDS IN MAPLE SYRUP 


J. C. UNDERWOOD, H. G. LENTO, JR., and C. O. WILLITS 
Eastern Regional Research Laboratory * 
600 East Mermaid Lane 
Philadelphia 18, Pa 


The characteristic color and flavor of maple sirup are formed 
during the atmospheric evaporation of sap from the hard maple 
tree. The sap as it comes from the tree contains about 2% 
solids of which 99.5% is sucrose, the remainder consisting of 
organic acids, nitrogenous material, and several oligosaccharides 
However, fermentation by adventitious microorganisms causes a 
partial inversion of the sucrose to glucose and fructose. From 
these constituents are formed the color and flavor of the sirup. 

In studying the changes that take place in the sap during its 
concentration by atmospheric boiling, it was discovered that the 
sap passes through a stage in which its reaction is alkaline. This 
suggested the possibility of alkaline degradation of the hexoses 
to trioses (3-carbon carbonyl compounds) as part of the mech- 
anism of color and flavor development. A mixture of 2,4-di- 
nitrophenylhydrazine derivatives was prepared from the steam 
distillate of a maple sirup. This mixture was chromatographed 
to give eight fractions from which crystalline compounds were 
separated that were closely related by their solubilities, color in 
alkaline ethanol, melting points, and absorption curves to the 
2,4-dinitrophenylhydrazones of acetol, methyl glyoxal, glyceryl- 
aldehyde and reductone. An intensive study of these carbonyl 
compounds of maple sirup is now under way. 
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ON THE COLOR OF COFFEE 


\NGELA C. LITTLE and G. MACKINNEY 
Department of Food Technology 
University of California 
Berkeley 4, Calif. 


Color problems in foods frequently involve determination of 
degradative changes in the product through change in color. 
Color may also be an important criterion of quality. In coffee, 
however, the problem becomes one of determining conditions 
necessary for the development of a desired color during the roast- 
ing cycle, since the characteristics of the brew, prepared under 
standardized conditions, are affected by the roast. In order to 
define these conditions, the relationship between roasting tem 
perature, degree of grind and source of coffee bean has been 
studied with respect to: (1) the color of roasted ground coffee, 
(2) the color of aqueous extracts prepared under standardized 
conditions, (3) the relative concentrations of ultraviolet absorb- 
ing components in the aqueous extracts. Rate curves describing 
the development of the brown color with increasing tempera- 
ture of roast have been defined for coffee beans from several areas 
in Central and South America. A method is suggested for pre- 
dicting the roasting conditions necessary for the development of 
a desired color in a given sample, or, conversely, for predicting 
the color of a sample roasted at a given temperature. In addition, 
aqueous extracts of beans roasted at different temperatures have 
been examined for differences in color and in colorless com- 
ponents with highly characteristic absorption in the ultraviolet. 
Intercorrelation of these results suggests means of predicting 
roasting conditions necessary to produce a grind and hence a brew 
of a desired color. The methodology of determining color of 
the ground coffee and of the aqueous extracts is discussed. 

® Present address: Department of Food Technology, Rutgers University, New 
Brunswick, New Jersey 

* A laboratory of the Eastern Utilization Research Branch, Agricultural Re 
search Service, U. S. Department of Agriculture 
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INVESTIGATIONS OF DETERIORATION 
IN COOKED OYSTERS 
ELIZABETH A. GARDNER and BETTY M. WATTS 
Department of Food and Nutrition 
Florida State University 
Tallahassee, Florida 


To aid in the development of prepared oyster products, the 


rate and type of deterioration which occurs in cooked versus 
uncooked oysters were determined. Changes in odor, pH and 
liquor losses during refrigeration were observed. 

Oysters which had been cooked long enough to completely 
inactivate the enzyme catalase and subsequently stored at 5° C. 
developed a ‘‘fishy’’ odor within 4 to 6 days, while uncooked 
oysters developed a sour odor and showed a fall in pH. Evidence 
is presented to show that the deterioration characterized by the 

fishy’’ odor is probably of an oxidative type. Because it was 

not possible to establish this by direct analysis of the fat, the 
problem was approached indirectly by determining whether or 
not the spoilage symptoms could be inhibited by fat antioxidants. 
[he addition to the cooking water of all concentrations of a 
commercial liquid smoke or of a commercial mixture containing 
butylated hydroxyanisole and nordihydroguariaretic acid was 
effective in inhibiting the development of the ‘‘fishy’’ odor both 
n refrigerated and frozen oysters. 

It was observed that oysters not only shrink and lose con- 
siderable weight during cooking, but that they continue to exude 
fluid during subsequent st The percentage of weight lost 
during cooking increased as the cooking time was lengthened. 
However, the larger the percentage of fluid cooked out of the 

sters, the smaller was the percentage of fluid exuded during 
subsequent storage 
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A SIMPLE APPARATUS FOR DETERMINING GAS 
PERMEABILITY OF FLEXIBLE PACKAGING FILMS 


RICHARD HENDERSON and GEORGE A. WALLACE 
Olin Film Division, Olin Mathieson Chemical Corp 
275 Winchester Avenue, New Haven, Conn. 
Selection and specification control of flexible packaging films 
for use in vacuum and inert gas packing of foods would be 
easier if there were a sui method of measuring gas permea- 


bilities of low permeability films. Methods of determining gas 


transmission rates of such films using two different gases at the 
same pressure on opposite sides of the sample and depending on 
partial prssure difference as the driving force are not sufficiently 
accurate. Commercially available equipment which uses gas on 
one side of the film, a vacuum on the other side and measures 
gas permeability manometrically is expensive and fragile. A 
simple, inexpensive, fairly durable cell employing vacuum and 
a manometric method of measuring gas permeability rates has 
been developed and will be described. Gas permeabilities of flex- 
ible packaging films determined by the method will be presented 
to show the range of permeabilities of packaging films. Data 
will be preesented to show the reproducibility of the method. 
This new gas permeability cell is recommended for evaluation of 
films to be used for vacuum or inert gas packaging of foods and 
as a quality control tool in maintaining specifications of such 
films 


Ly 


75 


FLAVOR PERMEABILITY IN FOOD PACKAGING 
AND ITS EVALUATION 


M. KAREL, B. E. PROCTOR, and A. CORNELL 
Department of Food Technology 
Massachusetts Institute of Technology 
Cambridge, Massachusetts 


The determination of flavor and odor transmission through 
barrier materials is of considerable importance in the packaging 
of many food products. Considerable work has been done along 
these lines in the past, but a completely satisfactory quantitative 
method is not yet available 

The authors have undertaken an investigation of the feasibility 
of application of the ‘Volatile Reducing Substances’’ method of 
Lang and Farber to the quantitative measurement of transmission 
of organic volatiles through packaging materials. It was found 
that the method yields quantitative results only when certain 
experimental factors are carefully controlled. Those limitations 
which apply also to measurements of volatiles in food products 
have been studied and are discussed in detail 

A procedure has been developed on the basis of above- 
mentioned considerations. Results obtained on several packaging 
materials using representative flavor and odor components are 
described 
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An outline of future work, modifications of the procedure for 
routine quality control purposes, and possible further applications 
of the method are also presented 
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“MYLAR” POLYESTER FILM IN FOOD PACKAGING 


HERBERT NAGEL and JOHN P. WILKINS 
E. I. du Pont de Nemours & Company, Inc. 
Film Department, Chestnut Run 
Wilmington, Delaware 


The characteristics and performance of a new packaging film, 
‘Mylar’ polyester film, are discussed. A brief history of the de 
velopment leading to commercialization will be presented. The 
basic chemical and physical properties pertinent to food packaging 
will be shown in comparison to other commercially available 
packaging films. The limits of utility of “Mylar’’ film as they are 
now known will be shown. 

A description of the techniques of fabrication of the film into 
useful food packages will be discussed. This will include a dis- 
cussion of adhesives, solvent sealing, heat sealing and forming 
applicable to manufacture of bags, window cartons, formed con- 
tainers, overwraps and bundles. Some combinations of ‘‘Mylar’”’ 
with other materials which are applicable to food packaging will 
be included. 

Specific applications of this film used as a food container will 
be presented and discussed. Performance of specific packages will 
be characterized by laboratory and field data. 


77 


THE EFFECT OF GAMMA IRRADIATION ON CAKE 
MIXES CONTAINING HIGH AND LOW 
MOISTURE LEVELS 


H. E. BAUMAN, HELEN BAEDER, and C. G. HARREL 
Pillsbury Mills, Inc. 
208 Third Ave. S. E. 
Minneapolis, Minn. 


The effect of gamma irradiation on cake mixes has not been 
extensively investigated. For this reason it was decided to deter- 
mine the gross effects of irradiation on cake mixes at both high 
and low moisture levels. Cake mixes were irradiated as batters 
and as a dry mix since it was theorized that the higher moisture 
levels would accentuate any changes in the cake characteristics. 

Canned batters were irradiated at 10,000, 30,000, 100,000, 
700.000, and 2,000,000 rep. The samples were refrigerated 
except for the brief period of exposure to irradiation in the canal. 

It was found that levels of irradiation at 100,000 rep, or 
above, harmed the cake-baking properties of the batters resulting 
in off color, low volume, gelatinous cakes. Standard analysis of 
the batters showed no change in total sugar, reducing sugar, total 
fat, iodine value of the fat, monoglycerides, acidity or pH at 
any of the levels of irradiation. A change occurred in the gela- 
tinization properties of the starch as the number of rep increased. 
No differences were detected in alpha amylase activity. 

Levels of irradiation necessary to produce an appreciable de- 
crease in number of bacteria destroyed the cake-baking properties 
of the batter. 

Irradiated dry cake mixes have recently been placed in storage 
They showed no changes initially in the aforementioned stan- 
dard analysis. Initial bakes showed no obvious change in cake- 
baking characteristics through 100,000 rep; however, at 500,- 
000 rep the cake-baking properties were destroyed, resulting in 
dark, low volume, gelatinous cakes. The results of the storage 
tests will be reported at a later time. 
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RADIATION STERILIZATION OF WHEAT IN RELATION 
TO RESPIRATION, BIOCHEMICAL CHANGES, 
AND BREAD-MAKING PROPERTIES 


YIN-CHAO- YEN, MAX MILNER, and H. T. WARD 
Departments of Chemical Engineering and 
Flour and Feed Milling Industries 
Kansas State College 
Manhattan, Kan. 


Heating and deterioration of damp grain in storage, due pri- 
marily to the growth of saprophytic fungi indigenous to the 
seeds has been traditionally controlled by drying. Chemical 
preservation as an alternative means of control presents numerous 
unresolved difficulties. The present report deals with determina- 
tion of gamma radiation levels to sterilize wheat, when damp or 
dry, in terms of elimination of spoilage microorganisms and other 
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biological agencies as indicated by subsequent respiratory pat 
terns. The effect of such treatment on the biological, biochemical. 
and technological properties of the grain was also evaluated 

Sterilization was accomplished in hard red winter wheat when 
damp (20% moisture), and dry (12% moisture) in the dosage 
range from 250,000 to 625,000 rep. The minimal dosage re 
quired for the dry grain was about 250,000 rep. Respiratory 
quotients were markedly elevated in radiation sterilized wheat 
samples, in comparison with the value of near unity exhibited by 
samples irradiated at lower dosage levels, in which mold growth 
persisted. Germination of the seeds was eliminated in grain con- 
taining 20% moisture at dosages beyond 125,000 rep but dos 
ages greater than 625,000 rep were required to destroy viability 
in grain containing 12% moisture. Fat acidity was not affected 
by dosages as high as 3,750,000 rep. 

Technological and biochemical properties of the 
terms of farinograph dough development curves, sedimentation 
value, protein solubility, fat acidity, fluorescence development, 
and bread quality, were essentially unchanged at an irradiation 
level sufficient to prevent all biological deterioration (250,000 
rep). Indeed wheat treated with 125,000 rep exhibited an 
improvement in baking quality analogous to the effect of potas 
sium bromate 


wheat in 
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THE EFFECT OF TEMPERATURE AND INTERMITTENT 
RADIATION ON THE ACCEPTABILITY OF MEAT 


R. F. CAIN, E. C. BUBL, and A. W. ANDERSON 
Department of Food Technology 
Oregon State College 
Corvallis, Ore. 


Ground beef inoculated with a radio resistant micrococci was 
subjected to varying dosages of gamma radiation while at tem 
peratures ranging from 0° to 150° F. A series of samples of 
ground beef were submitted to intermittent radiation to accumu- 
late 2x 10° rep.: Series A received 2 x 10° rep in 1 exposure; 
Series B, 2 exposures of 1 x 10° rep each; Series C, 4 exposures 
of 0.5 x 10° rep each, and Series D, 8 exposures of 0.25 x 10° 
rep each. 

The effects of these treatments on the bacteria, chemical anal 
ysis, and acceptance of the irradiated meat were determined. 
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ORGANOLEPTIC STUDIES OF IRRADIATED FOODS 


G. B. PRATT and O. F. ECKLUND 
Research and Development Center 
American Can Company 
Barrington, III. 


It has been obvious from the first that the appearance and 
flavor of radiation sterilized foods will determine acceptance by 
either the military or the civilian market. The characteristic 
advantage of sterile canned food lies in its storage stability 
Canned products are expected to retain a high degree of accept- 
ability over extended periods of storage. Certainly, similar de 
mands will be made of radiation sterilized foods. 

In order to obtain some information on the effect of storage 
on the organoleptic qualities of meats, irradiation sterilized beef, 
beef tenderloin, cured pork luncheon meat, and ham in 211 x 
300 cans were stored at 40°, 70°, and 100° F. and examined 
at periods up to 3 years. 

To obtain similar information on vegetables, irradiation steri- 
lized asparagus, green beans, broccoli, brussels sprouts, cauli- 
flower, and peas in 211 x 400 or 303 x 406 cans were stored 
at 40° F. and 70° F. and have been examined at periods up to 
2 years. 

A panel of 10 experienced tasters graded unidentified irradi- 
ated samples and frozen or thermally sterilized controls for 
flavor characteristics at the American Can Company laboratories 
at Maywood and Barrington. Statistical analysis of taste test 
scores showed significant off-flavor in each of the meats and 
vegetables which had received 2.6 or 3.0 million rep gamma 
radiation. In every case important changes in appearance or flavor 
developed on storage. Some of these changes, but by no means 
all, could be attributed to enzymatic action. 
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CHARACTERISTICS OF ELECTRON-IRRADIATED 
MEATS STORED AT REFRIGERATOR 
TEMPERATURES 


J. F. KIRN, W. M. URBAIN, and H. J. CZARNECKI 
Swift & Company, U. S. Yards 
Chicago 9, Illinois 


Although data concerning the properties of irradiated foods 
have been published, little information is available concerning 
the characteristics of such foods held for long storage periods. 
Meat and meat products in the raw, cooked, and cured states 
processed by high energy electron irradiation, were stored over a 
period of 5 years. Physical and organoleptical properties are re 
ported for foods stored in the manner described 
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SURVEY OF THE GROSS EFFECTS OF 
IRRADIATION ON SELECTED FOODS 


REUBEN POMERANTZ, FRANCIS J. PILGRIM, BRUCE H. 
MORGAN, BEVERLEY LAYMAN, KENNETH R. Woop, 
and NORMAN J. GUTMAN 
Quartermaster Food and Container Institute for the Armed Forces 
1819 West Pershing Road, Chicago 9, Illinois 


Selected ration components have been irradiated at the gamma 
facilities of the Materials Testing Reactor, Idaho Falls, Idaho 
and at the University of Michigan. They have been evaluated 
for preference to determine the gross effects of irradiation. The 
variables investigated included total dose, dose rate (flux), repli 
cation, and oxygen or vacuum packing. 

The flavors of most of the foods tested were altered and the 
degree of change has been tabulated 

Total dose, in general, has been shown to develop significant 
differences between the unirradiated controls and samples treated 
in the range of 10,000—3,000,000 rep. The more intense the 
irradiation, the more extensive was the change in over-all pref- 
erence. Variations in flux, within the limits attainable at the 
MTR, and replication can be considered as being insignificant 
The presence or absence of oxygen introduces a significant differ 
ence in certain products but not in others 

In view of the possibility that some of the deleterious effects 
caused by sterilizing doses might be avoided by processing with 
dosages considerably below the sterilization level, this survey 
also considered radio pasteurization doses of radiation 

Certain foods have been found to be highly radio-resistant 
They were unaffected by the irradiation treatment administered 
Others were moderately affected, and several were drastically 
altered 
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OBJECTIVE TESTS TO MEASURE ADVERSE 
CHANGES IN STORED FROZEN VEGETABLES 
W. C. DIETRICH, F. E. LINDQUIST, J. C. MIERS, 
G. S. BOHART, H. J. NEUMANN, 
and W. F. TALBURT 
Western Utilization Research Branch, Agricultural Research 
Service, U. S. Department of Agriculture 
800 Buchanan St., Albany 10, Calif 


Adverse changes in the quality of frozen vegetables that occur 
during storage, particularly at temperatures above 0° F., are the 
result of chemical and physical changes that occur during the 
storage period. If there is sufficient understanding of the changes 
that are taking place, they can be used to determine by objective 
measurement the past history of the frozen product, its present 
quality, and its residual storage life 

Analytical procedures designed to determine the _ residual 
amount of a single constituent are not adequate as an index of 
quality unless information is also available as to the original 
amount of this constituent present in the freshly processed ma 
terial. For frozen vegetables distributed in commercial channels 
it is not practicable to obtain the latter type of information 

By the use of chemical changes, in which it is possible not 
only to measure the degradation of a single constituent but also 
its degradation products, it is possible to evaluate quality of a 
frozen vegetable without knowing the initial content of the con 
stituent. Some changes of this nature are discussed including 
degradation of chlorophyll to pheophytin and reduced ascorbi 
acid to dehydroascorbic acid and diketogulonic acid 
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THAWING RATES OF PRECOOKED FROZEN MEALS 
IN COMMERCIAL SHIPPING CONTAINERS 


MORTON M. RAYMAN, A. ANELLIS, and C. J. CICHON 
Quartermaster Food and Container Institute for the Armed Forces 
1819 W. Pershing Road, Chicago 9, Illinois 


During shipment and handling, precooked frozen meals oc 
casionally encounter thawing conditions which could lead to 
deterioration. Continuous maintenance of the foods at tempera 
tures near 0° F., and the use of suitable time-temperature devices 
to indicate improper conditions of storage, would avoid such 


losses in quality. Because information on the thawing rates of 
these meals was lacking, investigations were undertaken to pro- 
vide such data. Heat penetration measurements on precooked 
ys and chicken pot pie casseroles) 

means of a calibrated 12-point recording 
potentiometer at ambient air temperatures of 100° F. (90% 


frozen meals (Swiss steak 
were conducted by 


R.H.), 74° F. (459% R.H.), and 54° F. (85% R.H.). The 
meals were packed in single shipping containers and in trans- 
perter cases, 4 containers per case. Temperature gradienis were 
found in various regions of these test cartons as the foods 
thawed. Rates of defrosting were related to the mass and surface 
area of the package. The most rapid rate of thawing of the 
frozen foods occurred within the top corner area of the cartons, 
which would be the logical place to locate a thawing indicator, 
while the slowest rate of defrosting took place in the center and 
adjacent areas. Refrigeration life of the meals was significantly 
extended by (1) packing the cases with dry ice, (2) enlarging 
the size of the package by enclosing 4 shipping containers as a 
unit in a transporter case, and (3) improving tke insulating 
quality of the packaging terials. Data are presented to show 
the influence of these factors on heat penetration 
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STUDIES ON THE MICROBIOLOGICAL QUALITY 
OF PRECOOKED FROZEN MEALS 


D. A. HUBER, H. ZABOROWSKI, and M. M. RAYMAN 
Quartermaster Food and Container Institute for the Armed Forces 
1819 W. Pershing Road, Chicago 9, Illinois 


Sanitation and quality control standards needed for the pro 
duction of precooked frozen meals by a rapidly expanding in 
dustry are discussed. Survey data are presented on the micro- 
biological quality of meals produced commercially under military 
specification for use by the U. S. Air Forces. At present, bac- 
teriological standards established for this specification include a 
standard plate count maximum of 100,000 organisms per gram 
and a coliform plate count of less than 10 organisms per gram. 
Comparison is made with a limited number of similar products 
available commercially. Additional data are included on quali 
tative analyses for the presence of staphylococci, enterococci and 
Salmonella. Also reported are two plant studies of the produc- 
tion of precooked frozen meals for military procurements in 
which samples were taken at various stages throughout the 
processing from raw materials to the finished product. With 
plant sanitation under continuous inspection by the U. S. Vet- 
erinary Corps and the U. S. Department of Agriculture, the 
quality assurance provisions of the specification were met in 


over 90% of the production 
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THE INFLUENCE OF VINING ON THE DEVELOPMENT 
OF OFF-FLAVOR IN FROZEN RAW PEAS 


FRANK A. LEE, A. C. WAGENKNECHT, and R. J. GRAHAM 
Department of Food Science and Nutrition, New York State 
Agricultural Experiment Station, Geneva, New York 


Development of off-flavor in peas frozen raw after vining, 
frozen raw in the pods, and frozen blanched after vining is 
reported. Results indicate that a slower development of off-flavor 
takes place in the peas held in storage at 0” F. in the pods than 
in the vined peas from the same lot. The peas in the pod are 
slightly higher in total sugars after storage, but the lipids ex- 
tracted from them show a very large increase in peroxides. It is 
postulated that the peroxides accumulate without acting on other 
compounds. This could account for the more slowly developing 
off -flavor. 
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TEXTURE STABILITY OF THICKENED PRECOOKED 
FROZEN FOODS AS INFLUENCED BY COMPOSI- 
TION AND STORAGE CONDITIONS 


HELEN L. HANSON, LORRAINE R. FLETCHER, 
and AGNES A. CAMPBELL 
Western Utilization Research Branch, Agricultural 
Research Service, U. S. Department of Agriculture 
800 Buchanan Street, Albany 10, California 


The influence of constant and fluctuating storage temperature 
in the range encountered in normal commercial distribution has 
been determined for precooked frozen foods containing egg, 
starchy thickening agents, or a combination of thickening agents. 
The problem encountered in freezing of foods containing these 
ingredients is the curdled appearance and liquid separation found 
when they are thawed. This defect seriously affects the accept- 
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ability of the products, particularly the thickened desserts that 
are not reheated before serving. 

Test products such as thickened sauces and desserts have been 
selected to include those having large differences in texture sta 
bility. The least stable product selected for testing shows no 
change in texture after 2 months at 0° F., and the most stable 
shows no change for approximately a year at 0° F. Even the 
most stable of the test products is stable for only very short 
periods at 10° F., but the stability of all of them is greatly 
increased at —10° I Fluctuating storage temperature in the 
range 10° to —10° F. is considerably more damaging than the 
constant temperature of 0° F. The results of stability tests on 
these selected products are indicative of the stability of similar 
products under comparable storage conditions 
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FREEZING SWEET POTATOES 


J. G. WOODROOF and ETHYL SHELOR 
Georgia Experiment Station 
Experiment, Georgia 


In an effort to extend the year-round use of sweet potatoes as 
a vegetable, in desserts, and in meat combinations, it was found 
that freezing was an excellent method of preservation. Experi- 
nents showed that they can be satisfactorily preserved for 2 
years or more by freezing (a) baked, whole. either peeled or 
unpeeled, (b) sliced, blanched and covered with syrup, or (c) 
precooked and mashed or puréed. As a rule jumbo potatoes 
were suitable only for purée or mashed potatoes, large or medium 
size potatoes were suitable for either purée or slicing; and medium 
or small size potatoes were suitable for purée, slicing or baking 
Porto Rico or other highly flavored moist-type sweet potatoes 
were best for baking: Jersey or dry-type potatoes were best for 
slicing, whereas any good table variety was suitable for purée 
In some varieties as high as 50% corn syrup replacement was 
preferred to straight sucrose 
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SELECTIVE FREEZING—A UNIT OPERATION 
FOR THE FOOD INDUSTRIES 


N. W. DESROSIER 
Agricultural Experiment Station 
Purdue Universit, 
Lafayette, Ind. 


One cannot view the food industries without being struck 
with the need for developments in the operations of food peel 
ing, skinning, sorting, inspecting, trimming, etc.—operations 
generally performed with hand labor. In many instances, the 
food product being processed is delicate to handle (ripe. freestone 
peaches), small in size (peas and beans), irregularly shaped 
(poultry), or, the food item has some inherent characteristic 
which must be overcome if the undesirable matter is to be re- 
moved from the product (skin from frankfurters, silk from 
corn, vein from shrimp. skin and scales from fish, etc.). 

Moist objects will freeze to a clean, refrigerated metal surface 

The selective freezing of moist contaminants of foods gives 
promise to substitute this principle for labors generally performed 
by hand. Applications of this principle to the food and allied 
industries appear widespread. A number are discussed. 
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NUTRIENT COMPOSITION OF FROZEN FRUITS, 
JUICES AND VEGETABLES 
L. J. TEPLY 
Wisconsin Alumni Research Foundation 
506 N. Walnut St., Madison 5, Wis 


An informal presentation of recent observations pertinent to 
these frozen products 
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CONSOLIDATING THE FOOD RESEARCH RESOURCES 
OF THE DEPARTMENT OF DEFENSE THROUGH 
INTRA-SERVICE COORDINATION 


JOHN D. PETERMAN, Colonel, QMC, Commandant, 
Quartermaster Food and Container Institute for the Armed Forces 
1819 W. Pershing Road, Chicago 9, Illinois 


A highly practical purpose motivates military food research 
and development. Rations for soldier, sailor, or airman must be 
related to the tactical activities and logistical plans of each Service, 
to their supply facilities, and to food preparation and service 
equipment employed on a variety of transport media. Feeding 
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men on an arctic trail, in flight on a bomber, or on a prolonged 
submarine voyage offers new challenges and does not permit full 
reliance upon former military feeding concepts no matter how 
successful. Neither does it always permit awaiting commercial 
food developments. It requires being aware of, joining the re 
search on, and vigorously exploiting every new food develop 
ment of potential future usefulness to the Services. It is for this 
reason that the radiation preservation of foods has been given 
high priority in the program of the Quartermaster Food and 
Centainer Institute. Advances being made in more conventional 
modes of preservation—heat processing, freezing. and dehydra 
tion—are not, however, being by-passed. 

The American public is entitled to a progress report on 
Armed Forces food research and development as of 1956. In 
line with this thought we shall seek to show (1) that there is 
in running order, a well-established coordination system for 
implementing the assignment to the Department of the Army of 
primary responsibility for food research and development for the 
Armed Forces, (2) that our projects are directed not toward the 
problems of the last war but toward the anticipated needs of a 
possible “‘next war,’’ (3) that the Air Force and Navy are 
profitably at work on food and feeding problems of concern in 
their operations, (4) that training in subsistence handling, food 
services, and ration management is coordinated with the needs of 
the Armed Forces and with recent ‘developments in the food 
industries, and (5) that nutritional problems paralleling new 
food preservation developments are under exhaustive study. In 
short, an effective consolidation of the food research resources 
of the Department of Defense has been achieved 
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KEY OBJECTIVES IN FEEDING 
OUR FIGHTING FORCES 


ANGUS J. HEEKE, Lt. Colonel, QMC 
Chief, Military Advisory Group 
Quartermaster Food and Container Institute for the Armed Forces 
1819 W. Pershing Road, Chicago 9, Illinois 


Most people—certainly most food technologists— are familiar 
with the objectives of food research and development for the 
Armed Forces. It is not the purpose of this paper to recite these 
objectives one by one—a tiresome procedure. The purpose is to 
indicate how such familiar objectives as high stability, conveni- 
ence of use, nutritional adequacy, and taste appeal relate to the 
military conditions of today—and tomorrow. This is a vital 
business, adjusting foods to new and ever-changing military 
needs. Full realization of this fact, unfortunately, never comes 
until we are at war, confronted by new needs, new dilemmas. and 
new problems. In the military trends of today we see fore 
shadowed (1) an increased need to streamline our feeding systems 
and (2) to remove from men engaged in combat as much of the 
handling, warehousing, and preparation of foods as is humanly 
possible. These tasks must be put back of the lines where they 
can be better and perhaps more economically handled. 

The business of surviving atomic warfare, of getting out of 
an area of disaster without waste motion and moving into a 
position of defense will require bold planning—the develop 
ment, perhaps, of something akin to “‘push button” ration sys 
tems and such new rations as “‘instant’’ dehydrated or otherwise 
preserved meals, packaged in lightweight containers with features 
permitting “‘instant’’ consumption. Fresh-tasting foods—de 
rived perhaps from such new processing techniques as radiation 
—are needed. Packaged foods must be capable of being ‘bounced 
around’’—as might be the case in aerial delivery, a medium and 
method of supply that may largely supplant conventional types 
of delivery. 
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NUTRITIONAL ASPECTS OF AIR FORCE FEEDING 
BEATRICE FINKELSTEIN 


Air Force Services Division, Air Matériel Command 
Wright-Patterson Air Force Base, Ohio 


The Air Force Food Service Program has as its ultimate goal 
the accomplishment and maintenance of a high level of health 
and maximum efficiency among its flight personnel and ground 
forces. An effort is made to indicate how physiological charac 
teristics of personnel are translated into nutritional requirements 
Recognition is given to extremes in climate, conditions of environ- 
mental stress, and the adverse psychological effects produced by 
certain Air Force assignments. The significance of food accept 
ability is related to morale and nutritional! status. The close 
coordination required with research activities, particularly, the 
Aero Medical Laboratory, representatives of the Air Surgeon 
flight operations personnel, and those concerned with aircrew 
effectiveness programs, is described. When special nutritional re 


quirements for a particular group exist, special authority to 
exceed cost limitations is obtained. As a result of nutritional 
requirements food service policies are formulated and feeding 
programs are planned [hese in turn are implemented by the 
various members of the food service team, namely, the dietitian, 
the home economist, and technicians in the area of production 
and management 
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NEW FOODS AT ALTITUDE 


ALBERT A. TAY! Lt. Colonel, USAI 
Wright Air Development Center 
Wright-Patterson Air Force Base, Ohio 


In recent years industrial research and development have been 
directed toward ‘‘ready to eat’’ and ‘‘brown and serve’ type 
foods. This has been advantageous to the Air Force in coping 
with problems of in-flight feeding. Limitations of weight, space, 
and power aboard aircraft restrict the installation and use of 
food servicing equipment. For in-flight feeding, the place of 
preparation of food needs to be separated from the place of 
consumption. Meals must be prepared in advance and ready for 
consumption without the presence of food service personnel. 

The first widely-used method of feeding aboard bomber and 
transport type aircraft was a sandwich meal. Later, a packet of 
canned foods was developed. Specially designed ovens were pro- 
vided on some aircraft for heating the meat in this packet. Pre 
cooked frozen meals were next developed and are utilized on 
aircraft which can be equipped with ovens and refrigerators 

With the advent of high-altitude flying the problems of in- 
flight feeding have become more difficult. Limitations of weight, 
space, and power are accentuated. Crew compartments are 
crowded with flying instruments and controls. The pilot is 
heavily clothed and must wear oxygen equipment. These re- 
strictions imposed upon the pilot affect food consumption. For 
these situations food packets which contain liquids and bite 
sized foods are being developed. Such development requires all 
food items to possess, (1) suitability for specific flight situations, 
(2) stability for long periods of time under adverse conditions. 
(3) acceptability in flight and (4) nutritive value which will 
insure a high degree of combat efficiency. 


A basic research program is in progress which is important to 
future development of foods to be used in flight. This program 
includes such studies as: Effects of Nutrients on Aircrew Per 
formance; the Cause and Alleviation of Gas Pains: The Effects 
and Prevention of Dehydration; and the Effects of Aircraft 
Environment on the Acceptability of Foods 
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METHODS TO EXTEND STORAGE OF FRESH 
VEGETABLES ABOARD SHIPS OF U. S. NAVY 
H. T. CooKk, C. S. PARSONS, and L. P. MCCOLLOCH 
Agricultural Marketing Service 
U. S. Department of Agriculture 
Beltsville, Maryland 


Ration duration is a continuing problem in the Navy. New 
long-range naval craft have heightened the demands for longer 
shelf life 


Methods of extending the storage life of fresh salad type 
vegetables on ships were studied. Such products have obvious 
nutritional advantages 

The following are representative of the results obtained. About 
70% of the cabbage stored at 32° or 38° F. remained usable 
after 8 weeks. Quality was best at 32° F. Celery kept longer at 


32° F. than at 38° or 45 After 8 weeks, more celery was 
usable at 32° than at 38° F. None was edible after 6 weeks at 
45 Polyethylene bags or crate liners increased the storage life 


at 32° and 38° F. Lettuce trimmed of outside wrapper leaves 
before storage kept better for 6 weeks at 32° F. than at 38° 
or 45 At 45° no usable lettuce remained after 6 weeks’ storage 
A larger percentage remained usable if trimmed of wrapper leaves 
before storage. Polyethylene bags or crate liners increased the 
storage life ; 

In general the tests demonstrated that cabbage, celery, and 
lettuce retained better quality and are available longer at 32° F. 
than at the higher temperatures now used on ships. Tests showed 
that tomatoes could be kept up to 6 weeks if loaded at a mature- 
green stage, kept at 55° to 65° F. while ripening, and then 
stored at 32° or 38° F. until used. Although the tomatoes would 
be available longer if ripened at 55°, they would have the best 


quality if ripened at 65° F. Ripened tomatoes kept better at 


32° than at 38° F., but in either case they must be used im- 
mediately after storage 
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QUARTERMASTER SUBSISTENCE TRAINING KEEPS 
PACE WITH FOOD INDUSTRY ADVANCES 
COLONEL R. F. HARTMAN, Commandant 
The Quartermaster Subsistence School, the 
Quartermaster Training Command 
1819 W. Pershing Road, Chicago 9, Ill 


The Quartermaster Subsistence School, an important element 
of the Quartermaster Training Command, greatly assists through 
its 24 weeks of intensive instructions in obtaining for the Mili 
tary full value for every subsistence dollar expended. It furnishes 
a continuous supply of officers trained in proper methods of 
planning, procuring, storing, and distributing food under peace 
and wartime conditions. This streamlined course of instruction 
covers essential background in the various commodity groups— 


meats, vegetables, cereal products, etc procurement procedures, 
subsistence logistics, nutrition, food services, food packaging, 
operational rations, subsistence marketing, and subsistence fund 


Jents study the latest advances in food 
research and engineering and in a system of field trips study 
processing at first hand within nts in the Chicago area. 
The food and container industries have been extremely generous 
in opening their plants for this laboratory type of education 
In addition they have furnished guide-instructors to describe the 
industrial point of view and industrial practices. Because of his 
detailed classroom instruction the QM Subsistence School officer 
student is fully prepared understand what is demonstrated at 
the plant level. Great value of this course is that it keeps the 
Military food system abreast of food industry progress. 


management. Officer stuc 
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IMPACT OF RADIATION PRESERVATION OF 
FOODS ON MILITARY FEEDING 
LT. COL. ROBERT RYER, III, BRUCE H. MORGAN, CAPTAIN 
REUBEN POMERANTZ, and EARL W. TURNER 
Quartermaster Food and Container Institute for the Armed Forces 
1819 West Pershing Road, (¢ go 9, Illinois 

The radiation preservation of food promises significant mili 
tary benefits. These benefits extend beyond the mere consideration 
of food processing and fit into the broad concepts of the Presi 
dent’s Atoms for Peace Program. 

The studies to be discussed here concern themselves with two 
aspects of the general problem: (a) the assessment of the rela 
tive acceptability of various foods exposed to ionizing radiation 
in terms of length of storage, and (b) the assessment of the 
effect of length of storage on certain physical characteristics. 

In relating these particular studies to the broader problems of 
military feeding the following topics will be given consideration: 
(a) the impact of this type of food preservation on the military 
logistics system, including reduced handling, decreased refrigera- 
tion, decreased maintenance support, and direct reduction in 
food losses; (b) improvement in health and morale including 
increased variety in foods considered for use in combat feeding, 
wider distribution of perishables, and control of certain food- 
borne diseases; (c) the relative importance of enzymes in storage. 

These studies are not designed to gather detailed information 
on any one facet of the two general problems but rather are 
exploratory in design to determine which commodities and proc 
essing techniques may be most promising. Particularly this effort 
should delineate areas and commodities on which more intensive 
investigations might best be placed 

These studies also may be helpful to other workers in the 
field, especially those who contemplate long-range feeding studies 
such as those being conducted presently under contract for the 
Army Medical Service, Office of The Surgeon General 
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TIME-TEMPERATURE TOLERANCE OF FROZEN 
CONCENTRATED ORANGE JUICE 


R. J. MCCOLLOCH, R. G. RICE, MARY BANDURSKI, 
and BRUNO GENTIL! 
Fruit and Vegetable Chemistry Laboratory, Western Utilization 
Research Branch, Agricultural Research Service 
U. S. Department of Agriculture 
263 S. Chester Avenuc 
Pasadena, Calif 


Nine lots of commercial! California frozen orange concentrate 
were subjected to cumulative time-temperature storage patterns 
simulating actual deviations from 0° F. encountered by frozen 
concentrates from their time of manufacture to final consump 
tion. Four of the 9 lots had been heat-treated to stabilize against 
cloud loss. Samples were removed at the beginning and end of 
each temperature cycle and analyzed for changes in flavor, cloud, 
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and other chemical or physical properties which might reflect loss 
of quality. 

Loss of cloud was found to be the most serious quality change 
on exposure of frozen orange concentrates to elevated tempera 
tures, and it appeared sooner than detectable flavor changes. In 
those concentrates which had been heat-stabilized, cloud loss 
occurred before flavor changes were detected. No cloud loss 
occurred in any of the lots held at a constant temperature of 
0° F. for 12 months or longer. 

The, flavor of frozen orange concentrate was found to be 
relatively stable, and was retained at all but the extreme time 
temperature exposures. 

The effects of time-temperature exposures were found to be 
cumulative. This indicated that although a change in cloud or 
flavor may not be evident in concentrates exposed to adverse 
temperatures, these concentrates will have undergone latent 
changes. When a number of temperature anomalies cumulate, 
cloud loss and flavor changes will result. 
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CLOUD STABILITY OF FROZEN SUPER- 
CONCENTRATED CITRUS JUICES 


R. J. MCCOLLOCH, R. G. RICE, BRUNO GENTILI, 
and E. A. BEAVENS 
Fruit and Vegetable Chemistry Laboratory, Western Utilization 
Research Branch, Agricultural Research Service, 
U. S. Department of Agriculture 
263 S. Chester Avenue 
Pasadena, California 


Previous studies have shown that frozen superconcentrated 
citrus juices of 5-, 6-, and 7-fold concentration possess superior 
cloud and flavor stability at constant storage temperatures when 
compared with commercial 4-fold frozen concentrates. 

Further studies have been completed on the cloud and flavor 
stability of heated and unheated frozen superconcentrated orange 
juices stored at simulated fluctuating time-temperature conditions 
as compared with commercial 4-fold heated and unheated con- 
centrates stored under similar conditions. Results verified previ- 
ous findings that unheated superconcentrated orange juice had a 
higher degree of cloud stability under fluctuating storage tempera 
tures than did the unheated 4-fold products. 

Work was undertaken to determine why superconcentrated 
orange juice possesses an enhanced cloud stability. Results have 
shown that, to a large extent, cloud stability is a function of the 
concentration of sugar and citrate at each fold. Addition of 
sugar and citrate to 4-fold orange concentrate to simulate the 
concentration of these substances in superconcentrates will bring 
about an enhanced cloud stability in the 4-fold product equal to 
that obtained in the superconcentrated product. The entire char- 
acteristic curve of cloud stability versus concentration can be 
reproduced in single-strength orange juice by adding levels of 
sugar and citrate corresponding to higher concentrations of the 
juice. 

The mechanism of the activation and inhibition of cloud loss 
by varying concentrations of sugar and citrate is unknown. 
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STABILITY OF FROZEN CONCENTRATED ORANGE 
JUICE. III, THE EFFECT OF HEAT TREATMENTS 
IN THE PRODUCTION AND STABILITY OF 
HIGH-BRIX FROZEN CONCENTRATES 


OWEN W. BISSETT and M. K. VELDHUIS 
U. S. Citrus Products Station, Winter Haven, Florida 
and 
R. B. GUYER and W. M. MILLER 
Continental Can Company, Inc. 
Chicago, Illinois 
A study was made of the cloud stability, flavor, and pectin- 
esterase activity of unheated and heat-stabilized frozen orange 
juice concentrates of 42° and 58.5° Brix. Valencia orange juice 
was heated in 0.8 seconds to temperatures of 150° and 180° F. 
in a small tube heat exchanger, held at the respective tempera- 
tures for 5 seconds, cooled to 75° F. in 3 seconds, concentrated 
to 55° or 68° Brix in a falling film evaporator and cut back 
with unheated juice to either 42° or 58.5° Brix. Among un- 
heated controls the 58.5° Brix concentrates were more stable 
than those of 42° Brix. Heat treatment at 150° F. in the prepa 
ration of 42° Brix concentrate resulted in cloud stability approxi- 
mately equal to unheated 58.5° Brix controls. Heat treatment at 
150° F. or higher in the preparation of 58.5 Brix concentrates 
gave complete stability at 40° F. for the full 42-day observation 
period. When equal amounts of heat treated (150° F.) and un- 
heated 68° Brix concentrates were mixed and cut back with 
unheated juice to 58.5° Brix. the products were completely cloud 
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stable for the 42 days of observation. No significant difference in 
flavor between the 42° Brix and 58.5° Brix concentrates was 
found. 
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THE “COF” EFFECT IN CITRUS PRODUCTS 


J. S. BLAIR, EDITH M. GODAR, and J. R. MARSHALI 
Research and Development Center 
American Can Company 
Barrington, Illinois 


The “‘COF” effect in frozen citrus products has a dual char 
acter, comprising a “‘tallowy mouth-feel’’ and a “‘castor-oil 
odor. It appears that a propensity toward development of these 
effects is especially characteristic of early-harvested grapefruit and 
of early varieties of orange. A certain period of frozen storag: 
is required for these effects to appear; however, more protracted 
storage tends to bring about their disappearance. Examination 
of replicate samples at any given time often shows extreme can 
to-can variation in intensity of these effects; this may be due in 
part to unexplained variations in rates of their appearance and 
disappearance. In general, the odor disappears before the tallowi 
ness does, and this is part of the evidence that the two effects are 
due to distinct but correlated causes. Other workers have ob 
tained evidence to show that when the propensity toward these 
effects exists, the intensity of the effects generally may be in 
creased by aeration of the material before freezing 

The present work affords some basis for the suggestion that 
these effects are due to phenomena pertaining to the biosynthesis 
of fats from sugars. The tallowiness can be well reproduced by 
dispersing in the citrus product some of the free fatty acids 
obtained by hydrolysis of citrus fats (for convenience, grapefruit 
seed-oil was used). Addition of the oil itself does not confer 
taliowiness. It is suggested that these free fatty acids are present 
in the frozen product, not because some of the original lipid has 
beer hydrolyzed during storage, but because the natural processes, 
whereby a citrus fruit produces fat from sugars, continue to be 
operative during frozen storage, and in large measure these 
processes are interrupted at the free fatty acid stage under 
such conditions. An interesting parallel with certain recently 
established facts concerning the behavior of other food products 
in frozen storage may be interpreted as corroborative of this 
suggestion. The actual production of fatty acid from sugar is a 
drastic reduction rather than an oxidation, but it is known that 
in nature this process must be energized by the oxidation of other 
sugar to CO;. It is known that this physiological process is most 
active in immature fruit. 

It has been found that a good facsimile of the “‘castor oil 
odor can be produced by a certain non-oxidative treatment of a 
purified and odorless grapefruit seed-oil. This remarkable fact 
has made it possible to investigate the odor under other than field 
conditions. The purpose of this part of the investigation has 
been, not only to gain further information as to the mechanism 
of these effects, but also to search for an objective analytical test 
sensitive enough to supplement the sensitive but aggravatingly 
variable organoleptic perceptions which so far have been the only 
feasible means of investigating these flavor effects in the field 
This is important, because it is believed that practical means of 
control are most likely to be found by field investigations of 
physiological maturity. 
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OXIDIZED FLAVORS IN FROZEN 
CITRUS CONCENTRATES 


R. W. OLSEN, E. L. Moore, F. W. WENZEL, 
and R. L. HUGGART 
Florida Citrus Experiment Station 
Lake Alfred, Florida 


The development of off-flavors, described as similar to card 
board, tallow or castor oil, in frozen citrus concentrates has be- 
come a problem of some significance. Reproduction of these 
undesirable off-flavors has been accomplished by the incorporation 
of air into frozen citrus concentrate prior to freezing; therefore 
it is believed that these off-flavors are the result of oxidation 
processes that will occur at 0° F. or below, since the products 
were of good quality when packed. The nature of the problem 
appears similar to the occurrence of oxidized flavors in dairy 
products, such as milk and ice cream. 

Results were obtained from the examination of 175 experi 
mental packs and over 400 commercial samples of frozen citrus 
concentrates. Different varieties of oranges, tangerines, and grape 
fruit were used. Oxidized flavors were found to occur during 
frozen storage in grapefruit concentrates and also most fre 
quently in orange concentrates produced chiefly from early or 
mid-season oranges. The addition of peel oil to concentrate 


reduced the possibility of detection of oxidized flavors, should 
such off-flavors develop. Before means of control may be sug- 
gested, additional data and information are needed concerning 
the causes of the development of these flavor defects 
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RATE OF GROWTH OF POTENTIAL SPOILAGE 
BACTERIA IN ORANGE JUICE 


ALBERT BARRETO, JR. and F. W. WENZEI 
Florida Citrus Experiment Station 
Lake Alfred, Florida 


Certain bacteria will grow in orange juice while it is being 
concentrated in commercial evaporators and, if growth continues 
for a sufficient period of time, spoilage of juice or concentrate 
will result. Purpose of this study was to determine the effect 
of degree of concentration, pH, temperature, and oxygen tension 
on the rate of growth of potential spoilage bacteria in orange 
juice to provide a better understanding of conditions that would 
influence the growth of these organisms during the production of 
orange concentrate 

Test organisms used were Lactobacillus brevis, Lactobacillus 
plantarum, Leuconostoc mesenteroides, and an Achromobacter 
species. Rates of growth of these organisms were determined 
using orange juice of 10°, 20°, and 30° Brix; juices having 
pH 3.5 or 4.0 were also used. Growth rates at 60°, 70°, and 
80° F. were obtained and also when the bacteria were incubated 
under both aerobic and anaerobic conditions 

The rate of growth of the bacteria studied, except L. mesen 
teroides, increased when the pH of the juice or the temperature 
of incubation increased or when the degree of concentration 
decreased. L. mesenter grew more rapidly in 20° Brix orange 


juice than in juice of 10° or 30° Brix;also more rapidly at 
70° F. than at 80° F. A decrease in the oxygen tension had 


litule effect on the rate of growth of the organisms studied. 
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AMINO ACID CHANGES DURING THE 
BROWNING OF ORANGE JUICE 
M. A. JOSLYN and P. MCN. TOWNSLEY 
Department of Food Technology 
University of California 
Berkeley 4, California 


Qualitative changes in the amino acid composition of Valencia 
orange juice exposed to air in presence and absence of suspended 
chromatophores and pulp particles were observed after four 
years’ storage at room temperature. Aliquots of the juice were 
chromatographed initially, after 2 months, and after 4 years. 
In the clear serur free of orange protein (present in chromato- 
phores) lysine disappeared, concentration of glutamic acid was 
noticeably decreased, and other amino acids were unchanged 
Similar results were obtained with the juice stored in presence of 
chromatophores. Apparent glutamic acid and lysine were in 
volved in the browning reaction 

In model system tests, however, in presence of citrate buffer 
ascorbic acid was the most reactive component and the amino 
acids added (alanine, asparagine, glycine glutamic acid and 
lysine), or the sugars added (glucose or fructose) either alone 
or together did not contribute greatly to total browning. In sin- 
gle strength orange juice amino acid interaction apparently is a 
secondary phenomenon if it occurs. 
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QUANTITATIVE ASPECTS OF STRAW- 
BERRY PIGMENT DEGRADATION 


P. MARKAKIS, G. E. LIVINGSTON, and C. R. FELLERS 
Department of Food Technology 
University of Massachusetts 
Amherst, Massachusetts 


Anthocyanin pigments of fruits degrade during heating and 
storage of fruit preserves. In this study, the major anthocyanin 
of strawberries was prepared in crystalline form, using paper 
chromatography. The degradation of the pure pigment in the 
absence of oxygen, in citrate buffer at pH 2.0 and 3.4, followed 
first order reaction rates over the temperature range from 45° C. 
to 110° C. Straight and parallel line thermal destruction-time 
rates were obtained under the same conditions. The presence 
of oxygen or ascorbic acid accelerated the pigment degradation 
These two factors combined caused more destruction of pigment 
than the sum of their single effects. Metallic ions or 5-hydroxy 
methyl-2-furfural also accelerated the degradation of pigment 
Destruction of the ascorbic acid of strawberry juice by ascorbic 


acid oxidase resulted in higher High tempera 
ture-short time heat treatment was fou lestructive to the 


treatment when the required heat 


pigment than convention 
process for a Penicillium organism was applied. Nineteen dif 
ferent additives were tested for th effect in protecting the 


pigment; only thiourea, propyl and quercetin showed 


some favorable effects 
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THE ROLE OF ENZYMES IN FOOD FLAVORS 
D. A. M. MACKAY, K. S. KONIGSBACHER, I HEWITT, 
and T. HASSELSTROM 
Evans Research and Development Corporation 


250 E. 43rd Street, New York 17, N. Y 


[he science of food processing is rgely concerned with 


problems regarding flavor These probl fall roughly into 
three groups, depending upon the type of food and the food 
processor's objectives: (1) to present to the consumer food which 
is instantly recognizable as fresh (2) to prepare food so that it 
bas the flavor of freshly prepared fresh food 1 (3) to prepare 
food which conforms to the consumer's notions of desirable 
flavor. 

Since the flavor of fresh foods is due to chemical substances 
metabolized by the living plant or animal, it is an obvious but 
nevertheless often-overlooked fact that such flavors are formed 
by enzyme action 

Thus, in the study of food products it is important to deter- 
mine what part the flavors of the fresh food (that is, the enzy- 
matically produced rs) play in the desirable flavors of the 


food or food products as presented onsumer. The flavor 


of processed foods may be { the fresh flavor which 
has persisted throug! sing, the flavors which come from 
conversion of the fr s originally present, and the flavors 


which arise during processing 

The role of enzymes in the spoilage of foods and in the for- 
mation of off-flavors will not be considered. There will be pre- 
sented here a discussion on zy gency in fresh flavor 
formation, and the possible utilization of this knowledge. 
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RECENT DEVELOPMENTS IN FRUIT AND 
VEGETABLE POWDER TECHNOLOGY 
M. J. COPLEY, V. F. KAUFMAN, and C. L. RASSMUSSEN 
Western Utilization Research Branch, Agricultural Research 
Service, U. S. Department of Agriculture 
800 Buchanan St., Albany 10, Calif 


The development of stable food powders has been a long- 
sought goal of research workers. While many foods in powder 
form have been on the market for years, only recently have 
processes become available for production of whole fruit and 
vegetable juice powders that meet the exacting requirements of 
flavor stability during the desired storage life. 

Work on vacuum drying at the Western Utilization Research 
Branch has contributed materially to the successful production of 
these powders. The fruit or vegetable concentrate puffs during 
drying under vacuum, and the product has an open structure so 
that it reconstitutes readily. Some powders, such as tomato or 
pineapple. may require no flavor fortification, but most fruit 
powders are improved with or fortification. Citrus powders, 
such as orange, are fortified by the addition of a high quality 
cold-pressed orange oil, sealed in a solid carrier. Some powders 
may be fortified by the addition of volatile flavoring constituents 
where recovery is feasible from the original juice. In laboratory 
experiments, flavoring constituents have been concentrated, in- 
corporated in an edible oil, then added to a suitable solid carrier. 
Recent research has shown that certain amorphous sugars may 
prove superior carriers for flavoring materials. 

Stability of the powder is improved by use of an in-package 
desiccant which brings the powder to a moisture level not prac- 
tically attainable during the drying process, and maintains the 
powder at this low moisture level during storage. 

Puff-drying has been used successfully to produce high quality 
powders from tomato, orange, lemon, grapefruit, lemonade, and 
pineapple. All of these show considerable promise for commer- 
cial exploitation. Orange, grapefruit, tomato, and lemonade 
powders are already available on the market, or ready for test 
marketing 

Other processes for powder production, especially spray dry 
ing, are still being studied and may be competitive with puff 
drying when fully developed 

While most powders will find a market primarily in beverages, 
they will probably also find use in the remanufacturing trade, 
e.g., citrus powders in bakery goods mixes and tomato powder 
in dry soup mixes, catsup, sauces, and pastes. 
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A STUDY OF COMMERCIAL JUICE APPLES 
OF THE PACIFIC NORTHWEST 


A. M. NEUBERT, G. H. CARTER, and D. W. INGALSBE 
Western Utilization Research Branch, Agricultural Research 
Service, U. S. Department of Agriculture 
800 Buchanan Street 
Albany 10, Calif. 


Commercial juice apples from 3 main producing areas of the 
Pacific Northwest were sampled periodically from September 30, 
1954, to March 1, 1955, to determine the range of quality 
available to processors. Soluble solids were found to be a good 
index of the flavor of juices prepared from all varieties, regardless 
of season or area from which the fruit was drawn. Higher 
soluble solids were almost always associated with better flavor. 
The soluble solids content varied considerably within each variety 
throughout the pressing season, but low soluble solids and high 
starch content were characteristic of Delicious apple samples taken 
during October. Flavors associated with overmaturity were not 
encountered. 

Post-harvest ripening of Delicious apples to improve flavor 
was found to be impractical after delivery to the processing plant 
because severe bruising in this grade fruit resulted in heavy losses 
from decay. The flavor of juice was not appreciably affected by 
moderate bruising even when the fruit was ripened 6 weeks after 


bruising 
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DEHYDROCANNED APPLES 


M. J. PowWERS, W. F. TALBURT, L. H. WALKER, 
and R. JACKSON 
Western Utilization Research Branch, Agricultural Research 
Service, U. S. Department of Agriculture 
800 Buchanan Street 
Albany 10, Calif. 


Dehydrocanned apple pie stock is a new product which con- 
sists of apple slices dried to half their original weight and sub- 
sequently processed. The product is of good quality and the 
process results in savings in packaging and could result in trans- 
portation savings because of the reduced weight and increased 
bulk density of the products. 

The process consists of immersing for 2 minutes fresh apple 
slices in 1.0% sodium chloride solution containing 1.0% citric 
acid. No surface browning occurs during processing despite the 
fact that no sulfur dioxide is used and the enzymes are still 
active. Drying can be done in any of several types of atmospheric 
driers with air temperatures of about 160° F. and piece tem- 
perature below 120° F. When the pieces are dried to one half 
their fresh weight, they are steam blanched under controlled con- 
ditions of time and temperature which inactivate enzymes re- 
sponsible for browning. The texture of the fruit is not impaired 
by this treatment and the slices maintain a porous opaque ap- 
pearance. The blanched fruit is hot-filled into cans, vacuum- 
sealed, and heat-processed. Results of storage stability tests at 
34°, 70°, 90°, and 100° F. are reported. 

Varieties such as Winesap, Rome Beauty, and Newtown 
Pippin were used to produce the dehydrocanned apple pie stock. 
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A QUALITY CONTROL PROGRAM FOR 
THE PROCESSING OF SWEET CORN 


AARON KORNETSKY and AMIHUD KRAMER 
Department of Horticulture, University of Maryland 
College Park, Maryland 


The variability that exists in food materials has been a deter- 
rent in the application of statistical quality control charts to food 
manufacturing process. While it is recognized that food prod- 
ucts are more variable than the manufactured articles of other 
industries, this in itself does not exclude the use of control charts. 
It merely indicates that control limits must be wide and must be 
adjusted to the situation. 

Research at the University of Maryland and other institutions 
had provided a number of tools with which quality factors in 
sweet corn might be readily evaluated objectively; thus, the 
necessity of developing a comprehensive program for the appli- 
cotion of this knowledge to actual production problems seemed 
evident. Quality control charts were therefore instituted in 
several sweet corn producing plants to accomplish this objective. 
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Both cream style and whole kernel packs were represented in 
the study. 

Control stations were established at the receiving, in-plant, 
and finished product points of production. Such factors as ma- 
turity, defects, percent insect infestation, and percent cut-off 
were charted. The relationships between raw product, in-plant, 
and finished product controls are discussed with the aid of the 
statistical control charts. Adjustment of limits is suggested to 
make the charts more useful and informative in special situations. 


111 


PROBLEMS INVOLVED IN THE PRE-PEELING 
AND PACKAGING OF SWEET POTATOES 


WILLIAM A. SISTRUNK 
Department of Horticulture Research, Agronomy 
Louisiana State University 
Baton Rouge 3, La. 


The main changes occurring in pre-peeled and packaged sweet 
potatoes were found to be the loss of ascorbic acid, changes in 
the carbohydrates, toughening of the outer anatomical layers 
and the loss of flavor during storage of the product. Several 
chemical treatments which in previous experiments showed to be 
of value in preventing darkening and spoilage of pre-peeled sweet 
potatoes were used in this study to determine what effect they 
had upon these changes. After treatment, samples were stored at 
35°, 40°, 55°, and 70° F. Lower temperatures were more 
satisfactory for preserving pre-peeled sweet potatoes, not only 
from the standpoint of flavor and storage life, but also because 
toughening of the outer layers was less prevalent. An analysis 
of the samples showed that there was a decrease in the ascorbic 
acid content during storage, especially in the control sample. 
Also, there was an increase in the reducing sugars and a decrease 
in the starch content during lye-peeling and in storage. 

Morphological studies were made of sections of the outer 
layers of the pre-peeled samples in conjunction with the other 
tests in an attempt to determine the cause of toughening. There 
was an absence of starch grains in the corticle layer of lye-peeled 
sweet potatoes compared to the hand-peeled. The hand-peeled 
samples that were packaged in moisture-proof bags did not 
develop toughening as rapidly. Therefore, since lye-peeled sam- 
ples show no starch grains in the outer layer, it may indicate that 
gelatinized starch is party responsible for the toughening. 
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POLYPHENOLIC CONTENT AND ENZYMATIC 
ACTIVITY IN TWO VARIETIES OF POTATOES. 
I. PRELIMINARY REPORT 


WALTER L. CLARK, NELL MONDY, K. BEDROSIAN, 
R. A. FERRARI, and CATHERINE A. MICHON 
Cornell University, Ithaca, New York 


Ontario and Pontiac potatoes, representing susceptible and 
non-susceptible varieties to blackening, were examined qualita- 
tively and quantitatively for polyphenolic content at three levels 
of maturity; cytochrome oxidase and polyphenolase activities 
were determined by oxygen uptake measurements. 

Using butanol-acetic acid-water (4:1:5) solvent system and 
ascending paper chromatography, four spots were isolated from 
purified acetone extracts having Re values of 0.50, 0.63, 0.74 
and 0.98. There was no qualitative difference between the 
varieties except for the water soluble pink pigment of the 
Pontiac variety. All of the above substances were repressed by 
use of borate paper which complexes the polyphenols. By use of 
bromphenol blue, quinic acid was shown to be present in the 
water soluble fraction of both purified extracts. 

The polyphenolic content of the two varieties at three levels 
of maturity was determined by employing the methods of Arnow, 
and Rosenblatt and Peluso. The second harvest portrayed the 
highest polyphenolic content for both varieties, and each harvest 
of Ontario potatoes contained greater amounts of these con- 
stituents than the Pontiac variety. 

Spraying paper chromatograms with potato enzyme prepara- 
tions resulted in the browning of two of the Ontario spots and 
three of the Pontiac spots. 

The cytochrome oxidase activity in both varieties of potatoes, 
as measured by oxygen uptake, decreased by more than 30% 


The polyphenolase 
activity in the two varieties remained nearly constant for the 
three harvest dates 


| 


from the first to the third date of harvest 
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EFFECT OF 2,4,5-TRICHLOROPHENOXYACETIC 
ACID SPRAY ON ORGANIC ACIDS AND PECTIN 
CONTENT OF CANNED APRICOTS 


J. W. Hoos, S. J. LEONARD, and B. S. LUH 
Department of Food Technology 
University of California 
Davis, California 


Blenheim apricot trees in the Winters and Santa Clara districts 
of California were sprayed with 2,4,5-trichlorophenoxyacetic 
acid at the beginning of the pit-hardening period to stimulate 
growth. The apricots were harvested at various stages of ma 
turity and canned in 40° Brix sucrose syrup according to com 
mercial procedure. The canned products were analyzed for malic 
and citric acid contents by silica-gel column chromatography, 
and for pectic materials by the carbozole method 

Results indicate malic acid is the dominating organic acid in 
apricots, although a smaller amount of citric acid is also present. 
30th malic and citric acid contents decrease as the fruits mature 
om the tree. When the pressure test of the fresh fruit drops to 3 
pounds or below, the rate of decrease of malic acid in the 2,4,5-T 
sprayed samples was more rapid than in the control samples 
The importance of organic acid metabolism to maturation and 
quality of apricots is discussed. The effect of maturity of the 
fresh fruit on pectin, drained weight, serum viscosity and quality 
of the canned product is also considered. 
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EFFECTS OF CANNING ON NEW AND FAMILIAR 
SWEET POTATO VARIETIES WITH PARTICULAR 
EMPHASIS ON BREAKDOWN AND FIRMNESS 


E. R. MCCONNELL and P. B. GOTTSCHALL 
Continental Can Company, Inc., Metal Division, 
Research and Development Department 
4645 West Grand Avenue 
Chicago 39, Illinois 


Loss of wholeness and firmness in the canned product has been 
a major problem of sweet potato canners since the industry 
started. Attempts in the past to control this difficulty by changes 
in canning techniques have not been too successful. It is common 
knowledge that certain varieties perform better in come areas 
than in others. A possible solution to the problem was sought 
in this work by checking the effects of canning on various sweet 
potato varieties that were grown and canned in this country’s 
two climatically different areas, Maryland and Louisiana. 

Portions of 11 test varieties grown in the two areas were 
canned when freshly dug and after two intervals of commercial 
storage. Samples of the canned product were examined periodi- 
cally for quality up to one year from canning date. Results in- 
dicate the variety, growing conditions and storage of raw stock 
are all definite factors that affect the quality of the canned 
product. Firmness and wholeness of the canned product were 
affected to the greatest degree, and almost the only quality 
characteristics affected adversely by these factors. 

While it is realized that the results of a single season's work 
are affected by certain physiological changes occurring in any 
given sweet potato variety—from year to year and from area 

» area due to variations in growing conditions—these findings 
do indicate the importance of the pre-canning handling of the 
raw product and give some indication of the relative performances 
of different varieties when canned. 
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RELATIONSHIP BETWEEN CALCIUM CONTENT 
AND CHIPPING QUALITY OF POTATO TUBERS 


KENG CHOK NG, H. D. BROWN, and R. H. BLACKMORI 
Ohio Agricultural Experiment Station 
Columbus 10, Ohio 


The calcium content of potato tubers of 12 varieties of 
petatoes proved to be a better index of chipping quality than 
any other measured characteristic in 1954. The following co- 
efficients of correlation were obtained in 1954. 


Calcium content vs. fat absorption of chips 0.87 
Calcium content vs. color of chips 0.69 
Total solids vs. fat absorption of chips 0.45 
Total solids vs. color of chips 0.36 


Other factors influencing the quality of potato chips included 
date of planting, date of digging, moisture level, and nitrogen 
level. 

A multiple correlation coefficient of .93 was obtained between 
calcium content and the combined factors, i.e., total solids, color 
value and fat absorption 

The 1955 data involving 31 varieties substantiates and con- 


firms the 1954 result 
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STORAGE PROPERTIES OF GAMMA 
IRRADIATED POTATOES 


L. E. BROWNELL, C. H. BURNS, and F. G. GUSTAFSON 
Fission P u ) 
Universi 
Ann Arbor 

Potatoes of the Sebago and Russet variety within two morths 
of harvest and again at the end of their natural storage life have 
been irradiated with doses ma radiation from 0 to 
200,000 rep. They were tored under a range of tem 
perature conditions from 35° F. to 80° I and a range of 
humidity conditions from 60% to 95%. Data on weight loss 
I 


ive been analyzed and show a dependence of weight loss on 
temperature, humidity, dose irradiation, and time. The mini- 
um dose for absolute assurance of sprout inhibition lies be- 
tween 10,000 and 15,000 rey 

Respiration studies of irradiated and non-irradiated potatoes 
have shown that for several weeks after irradiation there is an 
inctease in respiration in irradiated potatoes as compared to con- 
rols. Thin slices of the bud and the surrounding tissue from 
tradiated potatoes showed a defi increase in respiration. 
Whole tubers showed a definite but lesser increase in respiration. 

Sprout-promoting and sprout-inhibiting hormones have been 
separated by paper chromatography and assayed at various periods 
after irradiation using the Avena technique. Reducing sugar 
analyses showed a marked lov g of reducing sugar content 
with increasing storage temperature, but no apparent dependence 
upon the dose of irradiation. Sucrose values increased with time 
of storage, but starch content showed little change. Acceptance 
studies by the Quart ter Food and Container Institute 
given a dose of gamma radiation 


showed that these po es when 
as high as 200,000 rep were as acceptable as nonirradiated 
otatoes 
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DETECTION OF FREE RADICALS IN IRRADIATED 
FOOD CONSTITUENTS BY ELECTRON 
PARAMAGNETIC RESONANCE 


[THOMAS M. SI V and HN P. O'MEARA 
Southwest Research Institute 
8500 Culebra Road, San Antonio 6, Texas 


Since it is believed that many of the undesirable chemical, 
physical, and organoleptic changes observed in irradiated foods 
are due to free radical reactions, improved methods for the 
detection and identification of free radicals are desired. Such 
methods should aid in the study of the mechanism involved in 
their formation and subsequent interaction with food constitu- 
ents. Electron paramagnetic resonance spectroscopy, which is 
based on unique magnetic properties of the unpaired electrons in 
free radicals, is a very promisit non-destructive method for the 
in situ detection of free radicals in irradiated substances. The 
resonance absorption of microwave energy by a substance con- 
tained in a resonant cavity and located in a strong magnetic field, 
results in spectral lines whose frequency, intensity, and shape can 
be related to the types and amounts of free radical species in the 


sample. 

Electron paramagnetic resonance signals attributed to free 
radicals have been observed in irradiated proteins, carbohydrates, 
amino acids, and other organic food constituents. Many radiation- 
induced free radicals are stable indefinitely if recombination is 
ptevented by irradiating frozen solutions at liquid nitrogen tem- 
peratures. Free radicals in irradiated powders are surprisingly 
stable under room temperature conditions. This paper briefly 
describes the electron paramagnetic resonance method and pre- 
sents the results of some preliminary work on the detection and 
identification of free radicals in irradiated food constituents. 
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STUDIES ON A RADIO-RESISTANT MICROCOCCUS 
4. W. ANDERSON, H. C. NORDAN, R. F. CAIN, 
GORDON PARRISH, and DENNIS DUGGAN 
Departments of Bacteriology and Food Technology 
Oregon State College, Corvallis, Oregon 
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A radio-resistant micrococcus resembling Micrococcus roseus 
and Micrococcus rubens tetragenus has been isolated from samples 
of ground beef and pork following irradiation dosages of 2 and 
3x 10° rep. Pure cultures of isolated organisms have survived 
extreme exposures of 6 x 10° rep on agar slopes and between 5 
and 6 x 10° rep when exposed in tryptone glucose yeast extract 
broth which had been previously cultured for 24 hours. This 
order of resistance was 6 to 8 times that of Micrococcus pyogenes 
var. aureus and greater than that of any spore-forming bacteria 
tested thus far. Strains of the organism isolated from naturally 
contaminated unirradiated meat demonstrated the same high order 
of radiation resistance. 

The organism is a Gram-positive, non-spore-forming, psy- 
chrophilic tetracoccus which possesses a brownish red pigment. 
It grows well on tryptone, glucose, yeast extract agar or broth 
either aerobically or anaerobically; however, aerated broth cultures 
produce most rapid growth. 

Growth of the organism in irradiated meat was accompanied 
by CO; production and slight proteolysis in the sealed can and 
marked proteolysis in the opened cans. Growth occurred slowly 
in refrigerated samples at 41°F. (5° C.) and not at all at 
{43 
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EFFECTS OF GAMMA RADIATION ON THE PECTIC 
CONSTITUENTS OF FRUITS AND VEGETABLES 


F. J. MCARDLE 
Department of Horticulture, Michigan State University 
East Lansing, Michigan 


and 
J. V. NEHEMIAS 
Fission Products Laboratory 
University of Michigan, Ann Arbor, Mich. 


Softening of fruits and vegetables by the action of ionizing 
radiations has been observed in numerous studies. The nature 
of this texture change indicated that it might result from the 
destruction of pectic materials in the tissues. This invesigation 
was undertaken to determine the effect of radiation on the pectic 
constituents of apple and carrot tissues. Gamma ray doses of 
0.5 x 10°, 1.0 x 10%, 1.5 x 10°, and 2.0 x 10° rep were admin- 
istered from a CO” source. Protopectin, pectin, and pectic acid 
fractions of the irradiated products were then compared with 
similar extracts from untreated controls. Results indicated that 
a degradation of protopectin to soluble pectins occurred as a 
result of irradiation. A decrease in relative viscosity of the 
three pectin fractions was also observed, indicating a decrease in 
size of the pectic molecules. 
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CHEMICAL CHANGES INDUCED BY IRRADIATION 
OF BEEF, PORK, CHICKEN, AND FISH 
A. L. TAPPEL, H. S. GRONINGER, and F. W. KNAPP 
Department of Food Technology 
University of California 
Davis, California 


In irradiated meats, the destruction of niacin, riboflavin and 
vitamin E was found to be low or insignificant at the levels of 
gamma radiation used in preservation or sterilization. Thiamine 
is ver sensitive to irradiation and its destruction during sterili- 
zation of meat constitutes one of the most important nutritional 
problems of irradiated meats. The destruction of carotenoids by 
ionizing radiation is a function of the oxygen lability of the 
carotenoid and its biochemical environment in the food. The 
carotenoids of salmon are destroyed to such a large extent that 
the application of irradiation-preservation to salmon is contra 
indicated. It is necessary to irradiate meats in atmospheres low 
in oxygen because of the development of oxidative fat rancidity 
as defined by production of lipid peroxides. When meat is radi- 
ated in oxygen atmospheres, there is an oxidative destruction of 
the hematin compounds. When meat is radiated in atmospheres 
of nitrogen, the oxymyoglobin formed gives radiated meat a 
pleasing red color. 
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THE EFFECT OF IONIZING RADIATIONS ON 
CAROTENOID STABILITY IN TOMATOES 
A. LUKTON and G. MACKINNEY 
Food Technology Department 
University of California 
Berkeley 4, California 


The stability of carotenoids in tomatoes to ionizing radiation 
(Cobalt source) has been investigated. Two types of tomato 
were tested: (1) normal red-fruited, high in all-trans lycopene, 
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2) orange-fruited, high in 8-carotene. The effect of dosages 
varying from 0.1 to 20x 10° rep was examined. As will be 
observed from perusal of the data, carotenoid losses were rela 
tively low, even at high dosages, both in air and in nitrogen 
The behavior of the shrimp carotenoid was similarly studied. 
For comparison purposes, solutions of lycopene and §-carotene 
were similarly irradiated and heavy losses were observed. The 
absorption spectra and adsorption behavior of the major colored 
breakdown products of each were characterized. Five were 
obtained from carotene, eight from lycopene solutions. From 
these observations, we conclude that the state of the carotenoid 
in situ determines the stability of the carotenoid to irradiation 
Tentatively, we believe the greater part of the pigment in to 
matoes occurs in semi-crystalline or amorphous masses, that little 
is attached to protein, and consequently shows greatest stability 
The shrimp carotenoid attached to protein is substantially less 
stable, while the carotenoid in solution shows least stability. 
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RADIATION INDUCED CHANGES IN THE 
MATURATION OF TOMATO FRUITS 


E. E. BURNS and N. W. DESROSIER 
Agricultural Experiment Station 
Purdue University, Lafayette, Ind 


Studies were undertaken to evaluate the changes in tomato 
fruits at various maturity levels as influenced by radiation treat- 
ments. Respiration rates and pigmentation processes are altered 
by radiation exposures. Irradiated fruits eventually overcome 
the initial alterations in normal maturation processes if the dos- 
age is at levels up to 1.5 million rep. Irradiated fruits can be 
surface sterilized, but such treatments make the fruits more 
susceptible to spoilage thereafter than control specimens. A pro 
tective, gas permeable membrane is indicated to protect fruits 
from post-treatment infections by plant pathogens 
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THE DIACETYL TEST AS AN AID FOR QUALITY 
CONTROL OF CITRUS PRODUCTS 


E. C. HILL and F. W. WENZEL 
Florida Citrus Experiment Station 
Lake Alfred, Florida 


The diacetyl test was developed for the detection of micro- 
biological growth in orange juice during the production of 
otange concentrate in commercial evaporators. [he diacetyl 
value is dependent upon the concentration of both acetyl-methyl 
carbinol and diacetyl in the citrus product. These substances are 
metabolic products of the growth of acid-tolerant bacteria, such 
as the Lactobacillus or Leuconostoc. Off-flavor, usually described 
as ‘‘buttermilk,”’ results in a product if the diacetyl content be- 
comes sufficiently great. Data will be presented illustrating the 
use of the diacetyl test as a means for preventing spoilage of 
Orange juice during the production of orange concentrate in a 
commercial plant. 

The effect of fruit variety and maturity on the diacetyl values 
found in raw citrus juices was determined for oranges, grape- 
fruit, and tangerines. Diacetyl values for over 400 samples of 
commercial 42° Brix frozen orange concentrate and some com 
mercial samples of 55°—60° Brix orange concentrate will be 
reported. The significance of diacetyl values in raw juice, 42° 
Brix and other citrus products will be discussed in relation to 
the occurrence and detection of off-flavors in these products. 
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MICROORGANISMS OF SIGNIFICANCE 
IN FROZEN CITRUS PRODUCTS 


REESE H. VAUGHN, 
Department of Food Technology 
University of California 
Davis, California 
and 


D. I. MURDOCK and C. H. BROKAW 
Minute Maid Corporation, Plymouth, Fla. 


An evaluation of the significance of microorganisms found in 
frozen citrus concentrates is presented in relation to production 
practices. Coliform bacteria in citrus products are discussed with 
regard to incidence and methods of isolation. It is suggested that 
other microorganisms capable of growing in single strength, or 
partially reconstituted orange juice, would furnish a more logical 
index of sanitation in the production of frozen citrus products. 
Lactic acid bacteria are shown to be a major micro-biological 
factor in the production of poor quality in citrus products. 
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GROWTH CHARACTERISTICS OF SPOILAGE 
ORGANISMS IN ORANGE JUICE AND 
CONCENTRATE 


J. M. BERRY, L. D. WITTER, and J. F. FOLINAZZO 
Continental Can Company, Inc., Metal Division 
Research and Development Department 
4645 West Grand Avenue 
Chicago 39, Illinois 


Growth curve characteristics in orange juice and concentrate 
were determined for 3 different types of organisms, Leuconostvc 
species, Lactobacillus plantarum, and Zygosaccharomyces vint (a 
yeast), all previously implicated in product spoilage. These 
Organisms were grown at four different temperatures ranging 
from 40° F. to 86° F. in 5 different concentrates ranging from 
12° Brix to 58° Brix, which are inclusive of all conditions met 
in the production, handling, storage, and selling of orange juice 
and concentrate. From the 45 separate growth curves determined 
in these studies the following general observations were made 
(1) The lag phase of microorganismal growth was independent 
of the growth conditions and was a function of only the nature 
of the inoculating culture. (2) A decrease in growth temperature 
from an optimum of 86° F. resulted in a decrease in the growth 
rate of the 3 organisms tested. (3) An increase in the degree 
Brix from optimums of 12° and 20° resulted in a decrease in the 
growth rate of the 3 organisms tested. (4) Under conditions of 
high Brix and low temperature, minor anomalies may occur in 
the growth curve characteristics. (5) Both the Leuconostoc 
species and the Lactobacillus plantarum strains tested did not 
grow at 40° F. regardless of the degree Brix and did not grow 
at 42° Brix regardless of the temperature. (6) With increasing 
degree Brix the minimum temperature at which a given organism 
would grow increased. (7) Leuconostoc species under the most 
favorable conditions of Brix and temperature was capable of 
attaining a concentration of approximately a billion organisms 
per ml. in 24 hours from an initial concentration of only 10,000 
organisms per ml. 
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BACTERIOLOGICAL FLORA IN FROZEN 
AND CHILLED ORANGE JUICE 


C. W. KAUFMAN, M. PURKO, and R. V. HUSSONG 
Kraft Foods Company, Glenview, Illinois 


Orange juice has been reported to contain a variety of micr< 
organisms This investigation deals with the determination of 
the identity of the Gram negative rods which develop when 
orange juice is plated on media used for the determination of 
coliform organisms. The 150 Gram negative rods studied were 
isolated on Violet Red Bile Agar from commercial and experi 
mental samples of orange juice. To detect Escherichia coli, the 
purified isolates were examined for gas production in the Eijk 
man test as modified by Perry and Hajna (J. Bact., 26, 1933) 
and growth in borate broth under conditions described by 
Vaughn, Levine and Smith (Food Research, 16, 1951). The 
lack of gas formation in the Eijkman test and absence of growth 
in borate broth by the 150 isolates indicated that these cultures 
were not Escherichia colt. The fact that these cultures were not 
methyl red positive, idol positive, Voges-Proskauer negative and 
citrate negative may be taken as further evidence that none of 
these cultures were Escherichia colt. 

The usual pure culture techniques of identification were car 
ried out on 17 Gram negative rods isolated from one batch of 
orange juice. The results indicated that 5 cultures closely re- 
sembled Aerobacter areogenes, 4 Escherichia freundti 2 Escherichia 
intermedium and 1 Serratia marcescens. The remaining 5 cul- 
tures appeared to belong to the genus Erwinia. 
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FACTORS TO CONSIDER CONCERNING THE OCCUR- 
RENCE OF COLIFORMS IN CITRUS PRODUCTS 


ROGER PATRICK and F. W. WENZEL 
Florida Citrus Experiment Station 
Lake Alfred, Florida 


The occurrence of coliform bacteria in any food product is 
iooked upon askance, chiefly because of the emphasis that has 
been placed upon their significance in water and in dairy prod- 
ucts. Usually, the presence of coliform bacteria in citrus products 
is insignificant and millions of gallons of citrus juices are being 
consumed annually without any apparent ill effect on the health 
of consumers. Information will be presented so that those per- 
sons concerned with the subject of coliforms in citrus products 
may be better able to interpret results obtained from the micro- 
biological examination of these products. 


Coliform bacteria found in citrus processing plants in Florida 
have been traced to the use of over-mature or improperly washed 
fruit and to the presence of fruit flies. Survival of coliform or 
ganisms in citrus products depends upon variations in strains, the 
nature of the product, as well as the temperature and time of 
storage. Escherichia coli usually does not survive as extensively 
as do species of Aerobacter. Temperatures above 0° F. cause 
their extinction in less time than temperatures of 0° F. or below 
The media proposed for the identification of coliform bacteria 
which resemble E. coli, have not proved to be of much assistance 
in speeding up the screening tests; completed tests still are nec 
essary if a positive identification of E. coli must be made. Coli- 
form bacteria in processed citrus products, produced in clean 
plants using good sanitary practices, should have no more sig- 
nificance that that placed upon the presence of similar organisms 
on other raw or processed fruits and vegetables 
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CURRENT REFRIGERATION PROBLEMS OF 
INTEREST TO THE CITRUS INDUSTRY 


D ( Mc Coy 
Consulting Engineer and Food Technologist 
7546 Normandy Lane, Dayton 9, Ohio 


To maintain optimum quality, many foods should be cooled 
immediately after harvest, and kept under refrigeration until the 
housewife takes them from her home refrigerator to be prepared 
for the table. There are still gaps in this chain needing to be 
filled. Some of the recently-closed gaps will be discussed, touch- 
ing briefly on how they have been cared for. Some new prob- 
lems affecting the citrus industry which these have created will 
be outlined and remedies suggested 

Immediate ‘‘precooling’’ of harvested foods is the first step in 
maintaining optimum quality for the consumer. It also has a 
definite relation to the successful use of mechanically refrigerated 
railroad refrigerator cars and mechanically refrigerated trucks, 
now both important in the movement of foods from producer 
to consumer, and destined to become increasingly more important. 
Methods of precooling will be touched on and some of the 

jokers’’ in their use discussed 

The mechanically refrigerated car will be described briefly for 
the edification of those not familiar with this new development. 
Its advantages and limitations will be outlined. 

Refrigeration problems in the retail store, created by self-service 
merchandising, will be stressed These are of vital concern to 
both the citrus industry and the frozen food industry. They 
affect the quality of fruit juice concentrates when they reach the 
ns for these problems 


consumer. Some readily usable correcti 
will be suzgested 


130 


A CHEMICAL AND FLAVOR STUDY OF OFF- 
FLAVOR DUE TO ARTIFICIAL PEPPER 
EMILY L. WICK and STANLEY E. CAIRNCROSS 
Arthur D. Little, Inc 
30 Memorial Drive 
Cambridge, Mass. 


Through the coordinated techniques of flavor evaluation and 
organic chemistry, a black pepper oleoresin of abnormal com- 
position was found to be the source of an unexpected off-flavor 
that developed in a commercial product. The compound re- 
sponsible for the off-flavor was isolated and characterized. 

The investigation was initiated when a normally high-quality 
product was found to have developed flavor characteristics de- 
scribed as unpleasant. This change was defined and described by 
flavor panel evaluation. All ingredients of the product were 
screened by the flavor panel for off-flavor, and it was determined 
that a black pepper oleoresin was its direct cause. A detailed 
investigation of the offending oleoresin in comparison with an 
authentic sample of black pepper oleoresin was carried out. 

The suspected oleoresin was separated by chromotographic 
analysis and by distillation to obtain the volatile and nonvolatile 
components. This separation revealed the presence of several 
compounds not commonly found in the natural oleoresin. Frac- 
tional distillation of the volatile oils yielded a sesquiterpene 
hydrocarbon (C;sHx), which at a concentration of 2 p.p.m. 
(.0002%) exhibited the typical unpleasant flavor and aroma 
first noted in the product. Investigation of the nonvolatile 
components of the oleoresin resulted in the isolation of, in 
addition to piperine, a quantity of 1-cinnamoyl piperidine. Both 
compounds exhibit a very sharp pepper ‘‘bite’’ sensation. The 
l-cinnamoyl piperidine, although not a common constituent of 
natural black pepper, apparently made no contribution to the 
off-flavor produced by the oleoresin. 
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A method is suggested for the evaluation of black pepper 
oleoresins from the standpoint of off-flavor factors and abnormal 


composition 
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CONSUMER ATTITUDES TOWARD THE USE OF 
IMITATION PEPPER IN ARMY MESS-HALLS 


FRANCIS J. PILGRIM and JOE KAMENETZKY 
Quartermaster Food and Container Institute for the Armed Forces 
1819 West Pershing Road, Chicago 9, Illinois 


The consequences of substituting imitation for natural pepper 
were studied in a field test at a large Army post. The effect of 
the label imitation," was also considered as a possible deter- 
miner of attitudes. For 6 weeks the imitation pepper was used 
in 10 mess-halls while 10 comparable units used natural pepper. 
In order to assess the label effects, the two products were delib- 
erately mislabeled for half of each group. General food prefer- 
ences were measured before and after the trial period. A sample 
of the soldier consumers and all mess personnel were interviewed 
at the end of the trial period. 

Compared to the consumers and mess personnel who used 
natural pepper, those using the imitation product tended to 
consider it inferior to the kind normally used. The label on the 
container had little effect on the evaluation of the peppers. Only 
a small percentage of consumers were aware that a test of pepper 
bad been under way. Whether a consumer believed he had been 
using natural pepper or imitation pepper was dependent on the 
actual pepper type and not on the label. Negative attitudes 
toward food products in general were displayed by consumers. 
There was no evidence that the food preferences of the con- 
sumers were affected by the type of pepper actually used, or by 
the labels 
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EVALUATION OF FLAVOR CHANGES DUE TO 
PESTICIDES—A REGIONAL APPROACH 


ROBERT C. WILEY, ALICE M. BRIANT, JEAN E. HENDERSON, 
IRVING S. FAGERSON, and ELIZABETH F. MURPHY 
Maryland, New York, Pennsylvania, Massachusetts and Maine 
Agricultural Experiment Stations—NE 15 Regional Project 


Flavor changes in processed fruits and vegetables caused by 
pesticides are due to such factors as types and concentration of 
pesticides. time and method of application, crop being treated 
(4.e., root or above ground), climatic and adaphic factors, and 
preprocessing and processing techniques. These changes may be 
either deleterious to the flavor of the product or in some cases 
may improve flavor because of increased vigor in the plant pro- 
tected from insects or diseases. 

In this experiment emphasis has been given to development of 
a uniform standard method to measure these changes in flavor. 
The modified multiple comparison with standard or veriables 
method has been used. Data from 5 experiment stations in the 
Northeast region using the standard method have been evaluated 
Semples from the same lot of processed snap beans, squash, and 
apples (apple sauce) were tested in each laboratory. The co 
operating Agricultural Experiment Stations are Maine, Mary- 
land, Massachusetts, New York, and Pennsylvania. 

Results of the Northeast Region standard flavor method show 
excellent uniformity among stations. The method is relatively 
simple to administer and is reasonable in material and time 
requirements. In 1956 the method will be used throughout the 
region to screen new pesticides 
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DISCRIMINATION TECHNIQUES IN 
MEAT ACCEPTANCE STUDIES 


H. D. NAUMANN, V. J. RHODEs, D. E. BRADY, 
and E. R. KIEHL 
Food Processing Laboratories, Missouri Agricultural 
Experiment Station, University of Missouri 
Columbia, Missouri 


An analysis of the utility and limitations of various method 
ologies used in recent studies of visual and eating preferences 
for several meat cuts is presented. Included are comparisons of 
trained laboratory panels, untrained laboratory panels, small 
household consumer panels, and large metropolitan consumer 
panels. The smaller panels are especially useful as a means to 
pre-test schedules, to pre-test subject response to variables being 
considered. and to develop product control and handling tech- 
niques. Major problems are concerned with product standardi- 


36 


zation, freshness, and other variables arising from the population 
heterogeneity of the products involved. 
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DEVELOPMENT OF A SCALE FOR GRADING 
TOUGHNESS-TENDERNESS IN BEEF 


ELSIE L. RAFFENSPERGER and DAVID R. PERYAM 
Quartermaster Food and Container Institute for the Armed Forces 
1819 West Pershing Road, Chicago 9, Illinois 


The objective of this study was development of an appropriate 
scale for grading one aspect of beef texture. This required answers 
to such questions as: Do the qualities. ‘toughness’ and ‘'tender 
ness,’ lie on a bipolar psychological continuum? Do they over 
lap in meaning? How many levels can be discriminated? 

Initially, word meaning tests were conducted to assign 41 
possibly applicable words and phrases to positions on each of 
three indicated continua—one of ‘toughness’ only, one of 
“tenderness only, and a bipolar continuum. Analysis of th 
data, using A. L. Edwards method for scaling successive intervals 
led to construction of a bipolar scale consisting of 9 intervals 
each described verbally. 

A second phase of the study compared this scale with an 
unstructured graphic scale where only the two ends were defined 
Groups of subjects used the two to rate samples of commercial, 
good, and choice unaged beefsteak. The results led to some 
further modification of the scale 
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CONSUMER SURVEY ON THE DESSER1 
QUALITY OF CANNED APRICOTS 


ROSE MARIE VALDES 
Department of Food Technology 
University of California 
Davis, California 


A consumer survey was conducted in the city of Davis. Cal: 
fornia (pop. 6,000), to evaluate the dessert quality of Blenhein 
apricots from two California growing areas, canned at various 
sucrose levels. Approximately 600 individuals, representing 200 
families selected at random, participated. One hundred familic 
evaluated apricots grown in growing area A. whereas 100 fam: 
les received samples of fruit grown in growing area B. Thes: 
apricots were packed in the Department's pilot plant with in 
going sucrose concentrations of 30°, 40°, 50°, 60°, or 790 
Brix syrups. 

Each family participating in the survey received one can from 
each sweetness level and was asked to taste each sample separately, 
as a dessert after a regular family meal. The taster indicated his 
opinion of the dessert quality by use of an hedonic scale. In 
addition, family members were required to record the time of day 
the fruit was tasted. and their age. sex, height and weight. in 
order to determine whether a relationship existed between thes 
factors and sweetness level preferences 

The data collected from the survey were compared against 
chemical and physical measurements of the canned fruit, /< 
soluble solids, pH. total acids, and soluble solids-acid ratio 
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SERVICEMEN’S ATTITUDES TOWARD 
SOLUBLE COFFEE 


DAVID R. PERYAM and NORMAN J. GUTMAN 
Quartermaster Food and Container Institute for the Armed Forces 
‘ 1819 West Pershing Road, Chicago 9, Illinois 


Marked increases in civilian use of soluble coffee during recent 
years indicate that consumer attitudes toward this product are 
changing. The present experiment was designed to evaluate 
Servicemen’s attitudes toward soluble coffee and determine 
whether they would be affected by constant use of the product 

Soluble coffee was served regularly over periods of 3—6 
months at four military installations representing a total popu 
lation of about 90,000 men. Questionnaire surveys were con 
ducted before and after this period at the test and at contro! 
installations in which respondents indicated preferences for a 
number of foods including coffee and soluble coffee. Approxi 
mately 5,700 respondents were randomly sampled at test, and 
7.000 at control installations 

An unfavorable attitude was clearly demonstrated, and_ it 
tended to increase in intensity after use of the product. There 
was no evidence that preference for other foods was lowered 
Differences in attitude related to age, branch of service, and 
coffee drinking habits are discussed. 
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Influence of Moisture Content on 


Keeping Quality of Dry Beans 


Manuscript received December 3, 1955 


\ ERY LITTLE WoRK has been published on the keep 
ing qualities of dry beans. Probably the main reason is 
the fact that beans are one of our more stable foods 
Phe work reported here shows that given favorable 
storage conditions, their rate of deterioration is very 
slow, but if held under unfavorable conditions they are 
subject to considerable loss of qualitv. The relative 
humidity of the storage atmosphere 1s an important 
factor in the overall conditions affecting their keeping 
quality 

EXPERIMENTAL 


Scope of study. The influence of moisture content on the 
keeping quality of be vas studied over the range from very 
low values of 3 to 4%. to 15 to 16% \t levels higher than the 
latter values beans would be subject to mold growth (6). Each 
variety studied was adjusted to several moisture contents cover 
ing most of this range Samples of all moisture levels were 
stored at 77° F. (25° C.). In addition to the material stored at 
77 F., samples of each variety of about 10% moisture wert 
stored at 10° F. (—-23.3° C.). These served as control material 

The beans were evaluated for quality at the beginning and 
after storage intervals of 6, 12, and 24 months. Both objective 
and subjective tests were used in studying the bean quality. The 
objective tests were determinations of acid value of lipid frac 
tion and bean catalase and phosphatase activities. The subjective 
tests included flavor, texture, and color of cooked samples 

The textures of both the cotvledons and seedcoats were le 
termined. The detailed findings of skin texture and color of 
cooked samples are omitted from this report, however, since thi 
changes observed in these factors appeared to have less effect on 
acceptability than the flavor and texture of the cotyledons 

Catalase and phosphatase were selected as constituent protems 
that would provide a sensitive means of detecting minor changes 
in the bean protein fraction 

Materials. The beans used were obtained from different 
sources. Members of the staff of the Idaho Experiment Station 
supplied Red Mexicans (University of Idaho No. 3), pintos 
(University of Idaho No. 78), and Great Northerns (Univer 
sitv of Idaho No. 16) These beans were either grown on the 
Station’s experimental plots or under conditions known to be 
sotisfactory to the Station staff members. These varieties were 
received shortly after harvest 

Michelites, grown in Michigan, were obtained from Michigan 
Bean Company, Saginaw, Michigan. Large limas, probably 
Ventura strain, were supplied by the California Lima Bean 
Growers’ Association, (xnard, Calif The Stockton District 
Kidney Bean Growers of Linden, California, furnished the light 
rod kidney beans of Calapproved grade The California small 
whites were purchased from a grower at Watsonville, Calif. In 
all instances, the beans secured were from the last growing 


season's crop previous to procurement 


METHODS 


Moisture adjustment in beans prior to storage. Six varicties 
ot beans were adjusted to 6 moisture contents in the approxi- 
mate range of 4 to 15%. The California small whites were 
adjusted to only 3 moisture levels. Moisture increases were 
obtained by placing 3 kilograms of beans for such desired moi 
ture level in a high-humidity atmosphere at 77° F. Thin layers 
of beans wert placed on trays otf a laboratory mode Proctor 
Schwartz drier. The bottom tray of the drier was filled with 
weter in which several sponges were placed to increase the sur 
face area available for evaporation. The cabinet was sealed and 


the air circulated by t fan. By this procedure a relative hu 


Herman J. Morris and Elizabeth R. Wood 
Western Utilization Research Branch, 
Aaricultural Research Service, United 


States Department of Agriculture, Al- 
any 10, California 
midity of about 98% i tained. The samples were weighed 
daily. In those instances where the tot increase Im mMortsture 
content was more than about 3% tl ul ification was carried 
ut im steps i rder t revent sor beans from becoming 
moldy. The stepwise increase in moisture was accomplished by 
removing the beans from t midity chamber, after small 
increa mn ture, a them 1 esiccators tor a tew 
to allow moisture libratior ithin and between indi 
il beans. The | t ( t imidity chamber 
ind the process repeat ntil the tot veight gained indi 
cated the desired motstut tent had been attained 
In cases where it : sary to reduce the moisture level, 
the beans were driec vacuum of 4 mm. Hg. at 110° F. 
(43.3° C.) to the desi moisture content. Following the mois 
ture adjustments the Ca rilia small te variety was stored 
in) desiccators. The other 6 varieties re hermetically sealed 
No. 2 cans 
Moisture determinations. | lak r ct al #) vacuum 
ven method was used for t 1 ture determinations 
Determination of acid value of lipid. In the carly part of 
this work it was obsery that moisture content affects the 
extractability of the lipid tl cid value of the lipid ex- 
tracted. Since this work t with beans of various moisture 
centents it was necessary t 1 a solution to this problem if the 
lipid acid value was to be included in this study. Since the lipid 
was more difficult to extract at low than at higher moisture 
levels, drying of all samples before extraction did not appear 
attractive \ few exploratory experiments showed that it was 
possible to adjust the mx ire content of the ground bean sam 
ples immediately betore extractor \fter a careful study of 
ditions necessary btan lsistent results, the following 
procedure was adopt 
he beans were grou t Pass 1 oug 20-mesh sereen. 
Samples of the ground material equivalent to 25 g. of dry weight 
ere placed in 100-ml entriftug ubs t which were added 
65 mi. of benzene \fter the benzene id coated all the bean 
particles, enough water was added to give a motsture content 
equivalent to 25% The water added stratified between the 
solid bean phase and the upper benzet ver. At this point the 
centrifuge tubes were securely stoppered and shaken vigorously 
hv hand for about 10 seconds: during this time the added water 
appeared to be uniformly absorbed by the bean samples." The 


samples were shaken vigorously an additional 30 minutes on a 


shaking machine After shaking they were centrifuged mildly 
for five minutes and che supernatant was decanted through rapid 
flow fluted filter paper into 50-ml. glass-stoppered graduates 


The lipid content of the extracts was determined by weighing 
the residues after evaporating 10-ml. aliquots from weighing 
bottles on a steam bat! The acid value of the ipid was deter- 
mined by titrating 25-ml. aliquots of the extract to which 25 ml. 
of 99% isopropanol was added he acid was titrated with 
0.01N KOH in 99% isopropanol using as an indicator six drops 
ff a 1% phenolphthalein solution in 99% isopropanol. The titra 
tions were carried out in a vessel designed so that CO.-free air 
bottom. The rate of flow of air was 
adiusted to give rapid mixing of the titer medium during the 
titration, The alkali was added fairly rapidly until a definite 


could be forced in fron 


‘In some initial experiments the moisture adjustments were 
made by adding finely powdered ice to the ground samples that 
had been cooled to 0° | After thorough mixing of powdered 
ice with samples, the flasks containing the beans were removed 
from the 0° F. room and placed on a shaking machine and vigor 
ously shaken until the samples warmed to room temperature 
The results on samples treated in this manner were later shown 
ty» be obtainable by the procedure described in which liquid 


ater was added after addition of benzer 
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pink color appeared throughout the solution. This was accepted 
as the endpoint even though fading occurred on standing. With 
this technique duplicates usually agreed within 0.05 ml. of alkali. 
The gross titer values were corrected for the values obtained on 
the reagent blanks 

The lipid acid value is defined as the milligrams of potassium 
hydroxide equivalent to the acid in one gram of extracted lipid 
The formula used to calculate the values was 


(AS ml. KOH) (normality of KOH) (56.1) 


\cid valuc 
grams of lipid titrated 


Extraction procedure for assay of catalase. After some pre- 
liminary work on methods of preparing extracts for catalase 
assay, the following procedure was adopted. A sample of 
beans equivalent to 25g. dry weight, sufficient cold distilled 
water to make a total volume of 400 ml. and about 1 gram 
of calcium carbonate were blended in an electrical blender 
for 3 minutes. The blend was allowed to stand for 10 minutes 
and then blended an additional 3 minutes. After filtering through 
a milk filter the extract was assayed for catalase activity (7). 

Phosphatase extraction procedure. \ sample of beans equiva- 
lent to 25 g. dry weight, 20 g. of sodium chloride, and sufficient 
cold distilled water to make a total volume of 400 ml. were 
blended 3 minutes. The blend was allowed to stand 10 minutes, 
blended an additional 3 minutes, and filtered through a milk 
filler. The filtrate was assayed for phosphatase activity by a 
method developed in this Laboratory for beans with the sub 
strate, sodium phenolphthalein phosphatase described by Hug- 
gins and Talalay (3) 

The complete enzyme reaction mixture consisted of 5 ml. of 
1M acetate buffer (pH 5.90), 10 ml. of substrate (0.005.1/ 
sodium phenolphthalein phosphate, i.e., 0.304 g. per 100 ml.), 
and sufficient distilled water so that the enzyme solution made 
a total volume of 50 ml. Varying with enzyme activity, aliquots 
of 1 to 4 ml. of the bean extracts were used. The assays were 
made at 98.6° F. (37° C.) 

Five-ml. aliquots of the reaction mixture were drawn at 0, 
5, and 10 minutes, or 0, 10, and 20 minutes, depending on enzym« 
activity, and added to 5 ml. of 0.25 glycine buffer pH 10.6 
The color values of the solutions due to free phenolphthalein 
were read in a Klett-Summerson colorimeter with filter No. 54 
The phenolphthalein equivalents to the delta colorimeter values 
a standard curve prepared from data obtained 


were read from 
with known amounts of phenolphthalein 


TABLE 1 
Cooking times and amounts of water used for each variety 
Variet Cooking time, Ml. water for 

’ minutes 75 grams of beans 
(jreat Norther 300 
Large lima 5 375 
Miche lite gO 325 
Pinte 7! 300 
Red kidney 50 300 
Red Mexican 90 325 
on 300 


California small white 


activities of the control samples are ex- 


milliequivalents of phenolphthalein 
The activities 


The phosphatase 
pressed in the text as the 
freed per hour per gram dry weight of beans. 
of the other samples are expressed in Table 2 as the percentag: 
of the activities of the controls set at 100%. This seemed ad- 
visable since the activities of some varieties appeared to increas¢ 
with storage. The observed increases also occurred in the con 
trol samples stored at —10° F. The apparent anomaly may have 
been due to a change in the supply of substrate used that was 
required during the course of the work. 

Gas analysis. 
type of apparatus. The carbon dioxide was absorbed in alkali 
and the oxygen in acid chromous chloride solution 


The gas analyses were made in a conventional 


Appraisal. Approximately 75 g. of beans were washed 


quickly in cold running water. They were lowered into rapidly 
boiling water for one minute in order to minimize the number 
soaked in 300 to 375 ml. of 


of “hard shell” beans (5) and were 
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0.5% salt solution for 17 hours at 40° F. (44° C.). The beans 
were brought to a boil and simmered for the times given in 
Table 1. The weight of beans and liquid in Table 1 are for the 
control samples. These weights were varied for the different 
moisture levels in order to make the total moisture the sam« 
for all samples of one variety. The amount of liquid used was 
enough to keep the beans barely covered during cooking. If they 
became too dry, 50 to 100 ml. more water was added to all 
sumples. 

Exceptions to the general procedure were as follows: (a) th 
3.4%-moisture Great Northern sample was given a four-minut 
pretreatment because with one to 3 minutes quite a few beans 
did not swell and remained hard shelled; (b) the large lima 
beans were soaked without pretreatment; (c) the 4.1% -moisturs 
large lima bean sample was cooked only 15 minutes rather than 
25 because with longer cooking it became extremely mushy 

Three or four samples were judged per session. When ther: 
were 5 samples to appraise they were presented in an incomplet: 
block, 4 at a time for 5 sessions. For the appraisals of the un 
stored beans all samples were presented except the next-to 
lowest moisture content. (All moisture levels were 
in the California small white series). The two lowest moistur 


presented 
samples were generally not appraised at the 6-months’ storage 
interval because these were not expected to show any change 
\t subsequent storage 
samples were not appraised if they received a very low score for 
flavor or texture on 
panel considered them not acceptable 

Samples for flavor, cotyledon, and skin texture 


periods some of the highest-moisturs 


a previous appraisal, or if a preliminary 
evaluation 
were served under colored lights in order to mask color differ 
ences, and prevent bias. Color was scored on separate samples 
under 200-watt tungsten lamps with daylight filters. For cacl 
appraisal there were 9 to 13 judges and 4 replications. The 
judges had been trained and selected for tasting dry beans 
Fewer differences were found for skin texture and color than for 


other factors, but where skin texture differences were noted 
they paralleled the cotyledon texture results. Therefore ski 
texture and color scores were omitted from Table 2.) Th 
scoring scale was as follows: 7 no off-flavor, 1 much off 


fluvor, 7 soft cotyledons, 1 firm cotyledons 

\t the initial appraisal for all varieties, except the California 
small white beans, an additional sample of the control material 
was served as a labeled standard with a score of 5. Thus thy 
judges could score samples above or below the labeled standard 
\fter the initial appraisals the control material stored at 

10° F. was coded and treated like the other unknowns 

The scores were treated statistically by the analysis of vari 


alice, using each judge’s means for the 4 replications. T) 


scurces of variation were tre atment, judges, and error In order 
to determine whether there were significant differences among 


the treatments an observed q was calculated 


largest mean smallest meat 


obsc rved 


mean square of error 


\ number of judges 


If the observed q was greater than the tabular q (tables ot 
q may be found in Dixon and Massey (2), pages 342-343) 
differences were significant and a Tukey least significant differ 
ence (LSD) was calculated. This LSD applies to all possibl 
pairs of treatment means within a group of samples appraised 
together. 
Tukey LSD mean square of error 
\ number of judges 
It should be remembered that the scores in Table 2 are rela 
tive rather than absolute. A judge cannot be relied on to remem 
ber over several months exactly what score he gave to a par 
ticular quality. Only the samples which were actually tasted 
together (one variety at one storage period) can be compared 
directly. Relative deterioration of a sample may be observed by 
comparing the scores of several samples with the 10° F. con 
trol. It is not justifiable to read the scores across the columns it 
Table 2 and compare results at different storage periods 
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RESULTS AND DISCUSSION (;reat Northern, 0.20; large lima. 0.04: Michelite, 0.18: 


The results of all the tests have been summarized pinto, 0.21; red kidney, 0.16; Red Mexican, 0.20, and 
in Table 2. The phosphatase activities of the controls, 


expressed as dseribed in the section on methods, were rhe highest moisture sample of each variety suffered 


California small white, 0.10 


TABLE 2 


Influence of moisture and 77 F. storage on catalase and phosphatase activities, lipid acid values, composition of atmosphere 
in cans, and flavor and texture of cooked samples in seven varieties of beans 


Car ! ture scores vd 
Cat k Phosphatase lv 
t spt SD SI) 
Moist mont} months 
t ths 
t Nort} I 
‘ 7 ] le 
‘ f ] 1 4 l 5.4 
74 6 ¢ 
1 7 4 1 
‘ 4 7 
VS 
vf 4 6.4 
4 4 4.8 5.6 
7 j 4 6 
7 7 
M t 
& ) g 14 
4 12.8 j 55 5.2 
17 5 
1 1 564 
) 16 + 
VS t 
Vir 
17 4 48 4.8 
"4 ; 5.1 
NS NS NS 6 0.4 
Red kid 
g rt é 59 6.0 
NS t 6 0.6 
R Mexi Univ. I 
4 ( 13.4 g 
1 3 4 4 54 
lie 7 8 7 4.7 5.4 5.4 
109 7 8 4.6 3.7 
VS 4 0.4 
California s whit 
7 1228 ‘ 7 ¢ é 
g RR 1 1 1.7 4 4.1 2.8 
NS 4 6 0.4 
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significant quality loss in 6 months, as judged by flavor 
and texture evaluation. The second-highest moisture 
samples of several varieties also lost quality in 6 months. 
The acid value of the lipid increased significantly in 6 
months in the highest moisture samples of Great 
Northern, Michelite, and California small white va 
rieties. During this time the samples of Michelite and 
California small white lost about one-half of their phos 
phatase activities 

\fter storage for 12 and 24 months the samples of 
beans in the higher moisture range had deteriorated 
markedly in quality. Even after 12 months the highest 
moisture sample of each variety was so objectionable in 
flavor that it was not appraised formally by the mem- 
bers of the panel. There was a fair correlation between 
loss in quality as indicated by flavor and texture, and 
the increase in the lipid acid value. With large losses in 
quality there usually were significant losses in enzyme 
activities of the samples. The loss in the enzyme activi 
ties, however, was not correlatd as well with loss in 
eating quality as was the increase in acid values. Sam 
ples of 12% moisture, and above, after 24 months’ 
storage were in general very objectionable in flavor and 
texture, 

In contrast to the unstable character of beans of 12% 
moisture and above, beans in the lower moisture range 
of 4 to 10% maintained their quality quite well. The 
lowest-moisture samples, particularly of pinto and red 
kidney varieties, had a slight tendency to cook unevenly. 
In most cases, however, beans below 10 moisture com 
pared favorably after 24 months’ storage with the con 
trol samples stored at low temperature. The stable 
character of beans in the low moisture range was 
apparent in the flavor and texture tests and also in the 
enzyme and acid values. 

One notable exception, however, was observed in the 
stability of beans of low moisture. The lima bean 
sample of 4.1% moisture did not follow the pattern 
observed for the other varieties. These beans wer 
different from all others in two respects. At all appraisal 
times they required only about one half as much cooking 
as the other lima bean samples. During the short cook 
ing the cotyledons appeared to fracture or break up into 
small pieces and the entire sample became quite mushy. 
\iter 2 vears’ storage these beans had a very objection- 
able (perhaps rancid) flavor. The 6.6% moisture sam- 
ple of lima beans had good quality after 2 vears’ storage. 

With the exception of the low-moisture lima bean 
sample no varietal variation was observed. Figure | 
shows the similarity of the lipid acid values for the 
different varieties after 2 years’ storage. This Figure 
also illustrates very clearly the relationship between 
moisture content and the development of lipid acidity. 
Varietal similarity in flavor scores as a function of 
moisture content is shown in Figure 2 for beans stored 


2 vears. Figures 1 and 2 summarize data that illustrate 
vividly the stability advantage to be gained by lowering 
the moisture content 

A careful study of the lipid acid value data for all 
varieties in relation to their general eating qualities 
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Figure 1. Flavor scores vs. moisture content of dry beans 
stored 2 years at 77 F. 


indicates that a sample of beans that has an acl value 
of 20 will be quite unapalatable 

Moisture content appeared to have more influence on 
color changes of dry pinto beans than on the other 
varieties studied. After storage for a vear the color ot 
the dry samples of 13 and 15.4 moisture had greatly 
intensified while the color of the samples of 10.4 mois 
ture and below compared quite favorably with the con 
trol sample stored at low temperature. There was some 
change in the low-moisture samples, however, but the 
lower the moisture content, the smaller the color change 

During the first two vears of this study no attention 
was given to changes in the gaseous atmospheres in the 
cans in which the beans were stored. TLlowever, the an 
in some cans that were stored for 3 vears was analyzed 
for the carbon dioxide and oxygen Phe cans contained 
about 300 grams of beans, and a free gaseous space ©! 
approximately 350 ml. The results are shown in Table 
2. The highest-moisture samples of the 6 varieties 
stored in cans used practically all of the oxygen and 
produced 13 to 30 carbon dioxide. In the mortsture 
range where the beans maintained good quality, how 
ever, there was not much difference between samples 
in oxygen consumption or carbon dioxide production 
\gain there was one notable exception. The 4.4%, 
moisture sample of lima beans consumed most bt the 


oxygen available im the can | 
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Figure 2. Acid values of lipid fraction in 6 varieties of dry 
beans of different moisture content stored 2 years at 77 F. 
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CONCLUSIONS 
Moisture content of dry beans is a most mnportant 
factor influencing their stability. \bove 13% moisture 


beans deteriorate in flavor and texture significantly in 


© months at 77 | In 12 months they become very 
texture and in most instances 


\ lipid acid 


value of 20 or more indicates low organoleptic quality. 


unpalatable in flavor and 


increase significantly in lipid acid value. 
Losses in catalase and phosphatase activities are not 
correlated as well with losses in quality as are changes 
in lipid acid value. 
Beans below 10% moisture maintained their quality 
ars at 77° F. almost as well as control sam 


for two ve 


ples stored at 
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A MBER OF STUDIES of deep fat frying under con 
ditions the 
changes in fat constants as an indication of decomposi 
Blunt and Feeney (3) studied the 
noted 
In a report of changes 


found in home have 


likely to be reported 


tion during frying 


temperature of fats and considerable 


smoking 
variation from one fat to another 
in fats used for frying doughnuts, Morgan and Cozens 


Y) found the free fatty acid content to increase with 
increased frying time King et al. (5) reported an 


increase in free fatty acids of lards and oils after frying 
about 4 kilograms of potato chips. 

Blunt and Feeney (2) determined the acidity of the 
fat samples used for smoke point determinations and 
inverse relationship between smoke point and 
Fhiessen (13) reported this 


found an 
free fatty acid 
same type of relationship between smoke point and 


content 


acidity when frying doughnuts in lard, vegetable oils, 
or hydrogenated fat with up to 18 hours of use. It was 
reported by Lowe ef al. (7) that the smoking tempera- 
ture varied inversely with the acid number in lards, oil, 
and hydrogenated fat used for deep fat firving, the cor- 
relation being —0.78 

Peroxide numbers of fats were found by Lowe et al 
(7) to increase with the frying of doughnuts. Most ot 
from 15.7 after 
Chang eft al. (4) 


the lards reached values of 95 to 


approximately 10 hours of frying. 


showed that peroxide values of lard used tor frving 
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doughnuts increased to a maximum after 10 minutes 
and then decreased to negligible values after 40 minutes 
When corn oil 
peroxides reached 
value after 40 
iodine values during frying have been reported by Mor- 


of frying. was used for frying potato 
a somewhat higher constant 


Small 


chips, 
minutes of frying decreases in 
gan and Cozens (9), King et al. (5), and Lowe et al. 
Previous studies in this laboratory compared the 
changes in lard produced by the frying of a fritter-type 
Krench-fried The frying of batter 


batter or potatoes 


caused a greater degree of decomposition than potatoes 
as shown by a more pronounced increase in free fatty 
acid and decrease in smoke point. [’eroxide values re- 
mained at lower levels with the frying of batter. Iodine 
and saponification numbers were little affected in either 
case. Changes in the frying fat were affected by the 
hatter ingredients, baking powder, milk and eggs having 
great influence on the decomposition of the lard during 


Irving (2) 

Che effectiveness of an antioxidant in retarding ran 
cidity in edible fats and should be tested under 
actual conditions of use, according to Vibrans (14). A 
few reports have dealt specifically with the influence of 
Several antioxidants added 


oils 


antioxidants during frying 
to frying fats were found by Kraybill et al. (6) to cause 
a relatively small increase in the time required for a 
rancid odor to develop in potato chips stored at 145° F. 
in a Schaal oven whereas those fats containing butylated 
considerable carry-through. 
found that butylated 


hydroxyanisole showed 


Magoffin and Bentz (8) also 


hydroxyanisole possessed carry-through effect when 


present in fats used for the deep fat frying of potato 


es. 
LOISTURE CONTENT AND 
| 
| ky 
| 
| 
“ 
| 
| 
— po 


chips. Sair and Llall (7/7) suggested that an antioxidant 
salt added to potato chips after frying was effective in 
increasing the shelf life of the chips. 

\ panel of 4 judges was used by Lowe et al. (7) for 
scoring the palatability of doughnuts. In general, 
doughnuts cooked in fat after it had been used for frying 
about 8 hours were less palatable than the first dough 
nuts cooked in the fat. Exceptions were for lards with 
a strong initial odor, where the reverse was true. In 
general, the hydre wenated fats and corn oil produced 
higher scoring doughnuts than the lards. Thiessen (73) 
submitted doughnuts to a taste panel and found that the 
judges could rarely distinguish between fats used for 
irving except in the case of lard. Only the cheaper grade 
of lard was rated undesirable. Discoloration of lard and 
hydrogenated fat after 12 or 18 hours of use apparently 
had little etfect on the flavor of foods cooked in it. 

It is apparent that reports of studies concerned with 
deep fat frying under home conditions have included 
little information for some of the newer types of fats. 
Changes in processing techniques and the addition of 
antioxidants and emulsifying agents have produced 
fats which ditter greatly in qualities from those pre- 
viously known. The general plan of the present study 
is concerned with changes in such fats and oils during 
irving and is outlined below in 3 series. 


EXPERIMENTAL PROCEDURE 


General procedure. | wo types of foods were fried. French- 
fried potatoes were prepared in 500 g. lots and fried at an initial 
temperature of 196° C. for 11 minutes. A fritter-type batter con 
taining all-purpose flour, sugar, tartrate baking powder, and salt, 
sifted together and added to an egg and milk mixture, was pre- 
pared in individually mixed batches of 410 g. each, and fried in 2 
lots of 6 balls each at a temperature of 190° + 5° C. for approxi 
mately 8 minutes. A household type electric deep fat fryer, 62 
sq. in. top surface area, was used 

Fat samples were taken at intervals for determination of one 
or more of the following fat constants: percent free fatty acid 
calculated as oleic acid, peroxide numbers by the method of 
Wheeler (75), iodine numbers by the method of Rosenmund 
and Kuhnhenn (/0), and saponification numbers as given by 
Williams (6). Smoke points were determined with an appa 
ratus constructed essentially according to specifications of the 
American Oil Chemists’ Society (J). The method of Sidweil. 
Salwin, and Mitchell (72) was followed for the reaction of fats 
with thiobarbituric acid 

Series I. The influence of added monoglycerides on the 
frying fat. A total of 6.5 kg. of potatoes was fried in samples 
ot a lard rendered by a low temperature, continuous process and 
to which 0, 2, 4 or 6° monoglycerides, manufactured from cot- 
tonseed oil, had been added. Fresh fat of the same composition 
as the original was then added to the lards containing 0 and 6% 
monoglycerides and a total of 20 batches of the fritter-typ« 
batter fried in each fat. Fat absorption of the potatoes was 
determined by weighing the fat and fryer at intervals and cal 


culating the absorption by difference 

Series II. The effect of processing and of antioxidants on 
lard used for frying potatoes. A total of 16.5 kg. of French 
fried potatoes was cooked in steam rendered and in continuous 
process lard, each with and without 0.05% antioxidant. The 
antioxidant contained a mixture of propyl gallate, butylated 
hydroxyanisole, and citric acid in propylene glycol. 

Series III. A comparison of changes in various types of 
fats produced by frying fritters. A total of 20 batches of frit 
ters was fried in each of the following fats: steam rendered and 
continuous process lard, each with and without 0.05% antioxi 
dant, cottonseed oil, peanut oil, and two combination shortenings 
containing rearranged or “molecular-modified” lard mixed with 
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other fats, an antioxidant mixture and mono and diglyceride \ 
trained taste panel of 9 members compared the palatability of the 
twentieth batch of fritters to that of the second batch fried 
Volatile substances given off from the top of the fryer during 
the frying of 18 batches of batter were collected in 95% ethanol 
by the use of a rigid plastic hood connected to an absorptior 
train and vacuum pump. The alcoholic extracts were examined 
qualitatively. 


RESULTS AND DISCUSSION 

Che data in Table 1 show that the addition of mono 
glvcerides changed the smoke point of the lard markedly 
This effect was immediate, before the fat was used in 
irving, and was proportionately greater with the addi 
tion of 2% monoglycerides than with 4 and 6. In 
itself, this would tend to make the fat undesirable for 
irving purposes because of the volatile products which 


were given off at relatively low frying temperatures 


TABLE 1 


Effect of monoglycerides on smoke points ( C.) 
of continuous process lard 


Weight of potatoes Number of bat 
Percent tried in kilograms After f batter tric 
monoglycerides 
0.0 6.5 
) l4 11 18 
165 18 
145 7 
14 159 16 
Each batch weighed 410 ¢. before f t 


Little change in smoke point was noted in the contro! 
fat when potatoes were fried, but there was a detinit 
trend to decreased smoke points with the frying of 
fritters. With the frying of potatoes an increase in 
smoke point occurred in every case when monogl) 
cerides were present. Evidently, the loss of volatile 
substances which were exerting an effect on the lower 
ing of smoke point would be responsible for this increase 
\iter fresh fat containing 64% monoglycerides was 
added to the partially used fat and fritters fried, little 
change in the smoke point was noted. However, the 
smoke point originally was much too low for a desirable 
Irving fat. 

Because of the action of monoglycerides in emulsifying 
fat to be used in baked products, the possibility of a 
change in the amount of fat absorption by the frie 
products when these materials were present in the fry 
ing fat was considered. Weighings for the amount of 
fat absorbed by 500 g. of potatoes were made after 
2.0 kg., after 4.5 kg., and after 6.0 kg. of potatoes had 


been fried. Results are given below : 


Grams ot tat absorbed per 

Percent monoglycerides , grams of potatoes 
Sample 1 Sample Samy 

0 22 20 18 
4 18 20 19 
6 21 20 19 


There appeared to be no difference in the amount of 
fat absorbed by French-fried potatoes, with or without 
the addition of monoglycerides to the fat. 

The results of fat constant determinations on lards 
produced by different methods of processing, both with 
and without antioxidant (Series I1), are shown in 
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lable 2. The smoke were much higher at the 
heginning of irying in the continuous process lards and 
an antioxidant had no effect on the gradual decline in 
smoke point. The free fatty acid content increased 
gradually without attaining very high values, the anti- 
oxidant having a very slight effect in keeping the acidity 
at lower levels. Acidity was considerably greater in the 
steam rendered lards than in the fats rendered by the 


continuous process 


TABLE 2 


Fat constants of the fat used in frying potatoes as affected by 
different processes and the addition of antioxidants 


( ontinuous Steam 
ee wess lard rendered lard 
Fat 

stant With With no 

int anti anti anti 

xidant xidant * oxidant oxidant * 

Smoke point ; 197 194 

( 196 191 

188 

189 186 
fatt 5 17 0.16 6 0.34 

16 

1.45 ) 

xide ( 48 $9 ) 
imbe 47 3,39 
6.7 5 

lit ¢ 61.9 
62.8 64.6 

61.3 63.8 

197.9 
he ‘ 196.7 15.8 195.9 

Proy yvallate, butvlated hydroxvanisol ind citric acid in propylene 


In general, the peroxide numbers were lower in the 
steam rendered than the continuous process lards, al- 
though the peroxide values showed somewhat erratic 
results. For each lard the peroxide numbers increased 
as potatoes were fried and especially so for the con- 
tinuous process lard without antioxidant. The addition 
of an antioxidant gave a lower peroxide value at every 
stage and for each lard. lodine and saponification num- 
bers showed some change but did not appear to be 
significantly affected by differences in processing, by 
addition of antioxidants, or by the frying of potatoes. 

lhe changes in fat constants of different types of fats 
used for irving fritters are shown in Tables 3 and 4 
(Series IIL). The general trend of changes was similar 
for all fats tested and included a gradual decrease in 
smoke point, an increase in acidity, and maintenance of 
extremely low peroxide values throughout the frying 
period. Although the vegetable oils and the continuous 
process lards had a substantially higher initial smoke 
point than the other fats, this difference between them 
was appreciably narrowed by the end of the frying. The 
vegetable oils had a somewhat lower tinal value for fre¢ 
fatty acid than most of the other fats studied, although 
the continuous process lard was close to this figure, 
especially when antioxidant was present. An inverse 
relationship between smoke point and free fatty acid 
content may be noted. The increase in acidity and de 
crease in smoke point were much more pronounced in 


TABLE 3 


Smoke point and percent free fatty acid of different types of 
fats used for frying a fritter-type batter 


Stear Continuous 
Fat hatck Stean rendered Continuous process 
‘ matches 
ere ess lard with 
nstant f batte 
7 ant ird anti 
1 xidants? oxidant! 
Sr k t 
1 
87 
8 06 
187 
180 
0.11 
0.18 
; 0.25 
42 0.45 
0.89 
( Cor 
tio Cottonseed Peanut 
rt shorter l oil 
gl ng Il 
St t 
( 230 
) Q ) 29 
23 
N 203 
178 
7% 
I ent fre 
tt ‘ 1] 0.1 
17 0.08 
3 0.15 
5¢ 0.30 
0.83 
pr gallat t ted | rox yanisole ind citric acid in 
TABLE 4 


Peroxide, iodine, and saponification numbers of different types 
of fats used for frying a fritter-type batter 


steam Continuous 
st ret T ntinuous ITOCESS 
tant f batt , process lard with | | 
rd lard anti | 
oxidant oxidant? | 
I xide 
t 0.61 | 
3 0.70 
5 0.92 | 
1.44 0.71 | | 
1.19 | 
lodine 
number 62.1 64.0 } |. 
) 62 63.3 | 
Say ti 
number 5.2 5.5 196.0 
196.4 19 195.8 |. 
| 
( ibina Coml 
tior tior Cottonseed Peanut 
sl te shorte oi 
gl ing II ‘ 
Peroxide 
number 8 3 4.75 7.48 “hi 
5 7¢ 61 0.66 
71 0.56 
1.48 8 0.86 
8.1 1.4 91.6 
8 58 3 90.5 a 
Saponificat 
number 193 192.9 195.4 190.3 
194 194.2 191.3 
5% propyl gallat t ted hydroxy and citric acid in 
ene col 
jats used for the frying of fritters than for those in which . 
French-fried potatoes were cooked. 
The peroxide numbers recorded throughout these . 


studies showed considerable variation, but higher ones 
were obtained when potatoes were fried than with the 
irving of fritters. Lowe ef al. (7) reported an increase 


| 
| 
| | 
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in peroxide numbers as doughnuts were fried, but 
Chang ef al. (4) found that peroxide numbers of lard 
used for frying doughnuts decreased to negligible values 
after 40 minutes of frying. In the present study the 
second batch of fritters represented approximately 32 
minutes of frying time and peroxide values were low 
in all fats at this period. 

Since the degree of decomposition of the irying fats 
was being measured by changes in physical and chemi 
cal constants it would be desirable to relate these 
changes to differences in palatability of the fried food 
throughout the frying period. The question was raised 
as to whether or not the increased acidity, decreased 
smoke point, and change in peroxide numbers and color, 
which was a dark brown by the end of the frying, were 
affecting the flavor and odor of the fried product. The 
flavor and odor scores of a panel comparing the second 
batch of fritters with the twentieth batch fried was sub- 
jected to an analysis of variance. The F values were 
significant only for judges in both flavor and odor 
evaluation. No clear-cut lines of preference for the 
second or twentieth batch of fritters fried in one fat 
above another were shown by this panel. It is probable 
that some of the taste panel members preferred the odor 
and flavor of greatly used fat above that of fresh lard or 
oil and that in other cases the reverse was true. 
\pparently, the frying of 20 batches of fritters did not, 
as a general rule, cause rancid or other undesirable 
flavors and odors to develop in the fried product which 
could be detected, consistently, by the taste panel judges. 
Chis result was in general accord with the findings of 
Thiessen (/23). 

Collection of vapors given off by the fats during fry 
ing was carried out to try to determine the type of vola 
tile substances produced in deep fat frying. The study 
was not done on a strictly quantitative basis because the 
hood fitting over the fryer was loose and was raised to 
insert food materials to be fried. The conditions of 
irving were kept constant as far as possible, however, 
and the alcoholic solution in which vapors were cap 
tured was made to constant volume at the end of the 
irying period. From limited tests made on the extracts 
it was apparent that materials volatilized during frying 
contained acidic substances which could be titrated with 
dilute base. Substances which were aldehyde in nature 
were also present, since a qualitative Kreis test was 
positive in all samples. .\ compound which combined 
with 2-thiobarbituric acid to give a red color was found 
to be among the substances volatilized from all the fats. 


SUMMARY AND CONCLUSIONS 


Phe addition of monoglycerides to continuous process 
lard to be used in frying French-fried potatoes immedi- 
ately lowered the smoke point, which tended to increase 
somewhat as frying proceeded. Fat absorption was 
evidently not influenced by the added monoglycerides. 

\ continuous process lard, as compared to a steam 
rendered lard, maintained a higher smoke point and 
lower free fatty acid content with the frying of potatoes 


or fritters. The presence ob an antioxidant exerted some 
effect on peroxide values, but none on smoke pomt ot 
free fatty acid content. 

In a comparison of the changes produced in different 
fats and oils by frying fritters, the trends of increased 
acidity and lowered smoke point and peroxide values 
were found to be similar for all fats tested under these 
small scale conditions. Palatability tests by panel judges 
did not consistently distinguish between the flavor and 
odor of fritter balls fried in fresh or greatly used fats 
Neither were preferences for fritters fried im one tat 
above another apparent from the flavor and odor scores 
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Concomitant Use of Radiation with Other 
Processing Methods for 


S RJECTING Foops to 1omzing radiations has been 


weepted by many workers (2, 3) as an effective means 
of destroying the microorganisms present and thereby 
effecting preservation. |lowever, it has been recognized 
that the radiations may impart unnatural flavors to the 
foods and make them much less acceptable to con- 
sumers. The problem has been found to be of concern 
vith most meats and meat products. 

The principal advantage of sterilizing foods by ioniz 


ing radiations is that sterilization is accomplished with 


perature a food 


little or no rise in te Consequently 


for example, fresh red meat—remains essentially fresh, 


holds its color, and sustains none of the structural im 
pairment of heat sterilization. Sterilizing fresh meat in 
a sealed container by this method would minimize 

storage costs and otter the consumer other advantages 
for example, the opportunity to cook the meat in any 
desired or appropriate manner, such as roasting, broil 
stewing, and to any desired degree of doneness 

to well done ) 

In spite of the attractiveness of radiation sterilization 
as a means of preservation it will not be acceptable 


unless tl 


e unnatural flavors imparted are either elimi 
nated or reduced to a point where the consumer does not 
recognize them. Tlope of solving the flavor problem 
does not at present seem to lie in the selection of one 
type of ionizing radiation in preference to another 
qual intensities of gamma rays and cathode rays 
appear to be about equally capable of producing radi 
ation flavor in meat. Hlowever, the greater penetrating 
capacity of gamma rays as compared to cathode rays 
gives definite advantage to the former. 

Certain hypothetical considerations. Whatever 
method of food preservation is used, a certain quantita 
tive minimum of the preservation treatment must be 
applied to reach a given degree of preservation. For 
instance, if the growth of spoilage microorganisms 1s 
to be completely stopped, it may be accomplished in 
several ways: a minimum amount of heat may be 
applied ; the food may be held at or below a certain low 
temperature ; it may be dried to a certain low moisture 
content; it may be held in an atmosphere of a certain 
low ovxgen level: it may have added to it a certain 
minimum amount of salt, sugar, acid, alcohol, or anti 
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Sometimes these min “preserva 


tion treatments” cause undesiral hanges in the quali 
acceptability. As 


ties f vw foods and thereby reduc 
an exam] le, so much | t1 ured for sterilization of 


canned meat tha regarded as 


overcooked canned meat 


would be much more likewise, it 


appeared reasonable ti ionizing radiations 


could be sterilization 


applied at in han 
dosages, the flavor drastically affected 
and the meat would be more accepta ie Consumer. 

Since the meat must b pl sterilized if it is 
not to spoil due to microorganisms, there would appear 
to he only ene method « ins lete sterilization 
without applying one of tl nuninum quantities of 
“preservation treatments” describ This method is 
to apply less than minimum quantities of two or more 
of the treatments and dey 1 upon summation of 
their effects to be sufficient for sterilization. Although 


certain facts that e i the destruction 


of microorganisms icceptance of this 


cencept, it was used | basis for designing 


the present stud b Ct1\ was to determine the 


feasibility of achieving combining con 


ventional processing ot rocedures with 


r radiations in order to reduce the intensities of 


‘ 
~ 


unnatural flavor resulting from radiations. 


Specific objectives of the experiments. 


| ere were 


Specific ob 
jectives of the experiments reported : 
j ive 1 lo determine the etfect of irradiation of 
canned ground | at dosages lower than 2 x 10° rep 


required for steriliza- 


(the generally recogniz 
tion) on the development of radiation flavor 
Objective 2. Tod ing meat in vacuum 


or nitrogen development of 
radiation flavor 


Object 3 lo 


irradiated in the frozen st lop less radiation 


neat pre ducts 


flavor than whet lrozen state. 


Objective 4 det the 
irradiation treatment uch ; artial and complete 


effect of pre- 
cooking and dehvdration, follow by irradiation in 
either the frozen or unfrozen state, on the development 
of radiation flavor ound beef and ground fresh 
pork 

GENERAL PROCEDURE 


The n used in these experi- 
ally inspected com 
mptly as possibl 

igerated. Thi 

The ground pork 

beef nor the pork 


refr 
| 


for shipment 
Reactor at Arco, 
> (307 x 409) 


vas allowed in 


|. 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 
(a Preparation of product | 
ments was freshly ground in a ; 
i mercial meat packing plant ] | 
i through all treatments, and t 
ground beef contained 85% leat 
ontained 60% lean and 40% fat ian 
| centained salt or other seasoning fa | 
Preparation f t. In preparatif 
| to and from irradiation at t Materials sting 
Idaho, the meat was seal ‘C” enameled N 
cans. Usually a headsp ibout 0.75 inh 
| 33 
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When the cans were vacuum sealed, 26” (water) 
vacuum was drawn on the closing machine. When the air in 
the cans was replaced by nitrogen, the filled containers wer 
evacuated, flushed with nitrogen, re-evacuated and again filled 
with nitrogen before closing. For product “canned in air,” as 
referred to subsequently, the cans were closed at atmospheric 


each can 


pressures. 

After sealing, the cans to be shipped frozen were subjected to 
air blast at —-20° F. The controls, also frozen at —20° F., wert 
held at 0° F. in Corvallis until used. Cans to be shipped in the 
unfrozen state were held at 32-34° F. until shipment, which 
occurred within 24 hours after packing. 

(c) Shipment. During shipment by railroad to the radiation 
source the cans were kept frozen or chilled with either dry icc 
or water ice, respectively. During shipment from Arco to 
Corvallis all the cans (which had been irradiated) were kept 
either frozen with dry ice or at low temperature with water icc 
After the samples arrived in Corvallis, they were held at 0° F 
or 34° F. until submitted to taste testing. 

(d) Radiation treatment. A gamma ray source was used for 
the irradiation of the cans of meat. Spent fuel rods, suspended 
at a depth of 16 feet in a water canal, provided the ionizing 
radiations. The flux, the dosage, and the time of exposure were 
varied according to the needs of the experiment. The cans of 
meat sent to the radiation source in the frozen state were 
irradiated while frozen. Those sent in water ice were irradiated 
below 78° F. 

(e) Taste testing. The irradiated meat was held 2 to 3 weeks 
at 0° F. before taste testing. The meat was served in paper 
serving cups coded with 3 digit numbers taken from a random 
number table. The taster scored 4 samples at each sitting. A 
fiith sample cup, marked with an “R,” contained a referenc« 
sample for purposes of comparison. The panels were composed 
of 5 to 12 tasters, seated in isolated booths lighted by an amber 
light. In some of the experiments an incomplete block design 
others a complete block design was used 


was employed; i 
The number of treatments dictated the design 

Samples were evaluated on a linear rating scale for intensity 
of irradiated flavor. This was a line ballot on which the tasters 
were asked to score the coded samples in direct relation to the 
reference sample. In certain experiments as indicated the refer 
ence sample had been irradiated; in others it had not been 
irradiated. The line for scoring was 5 inches long with the 
reference sample arbitrarily pegged at the 3-inch mark. On 
end of the line was marked “no irradiated flavor” (5-inch mark) 
and the other “severe irradiated flavor” (0 mark). The numeri 
cal score points did not appear on the ballot. After decoding, 
each taster’s score was read from the ballot by means of a ruler 
divided in 0.1 inches. Thus a numerical score was assigned to 
each judgment 

3efore serving, the thawed samples of uncooked ground beef 
or pork (including the controls) were formed into patties, 
broiled under a medium gas flame for 4 minutes on each side, 
and, with the flame turned off, allowed to cook for an additional 
5 minutes. Samples partially or completely cooked before 
irradiation were warmed over steam in a closed container for 10 
minutes before serving. Samples dehydrated before irradiation 
were mixed with water (90 ml. water to 75 g. of dehydrated 
meat) and heated in a double boiler for 10 minutes before 
serving. In each instance the samples were served while warm 

In one experiment non-irradiated and irradiated ground beef 
were made into meat loaves, with the usual ingredients, and 
pre sented to the taste panel 


EXPERIMENTAL RESULTS FOR OBJECTIVE 1 


It was first desirable to learn what influence the intensity of 
flux and length of time of exposure to gamma radiation would 
have on the intensity of radiation flavor. Samples of fresh 
ground beef were canned without removal of air, shipped to 
Arco in water ice, and irradiated for various lengths of time at 
various flux intensities to a final dosage (Table 1). Ten No. 2 
cams were exposed to irradiation for each time period. The 
samples were returned to Corvallis packed in water ice. The 
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rise in temperature of the product during irradiation is also 
indicated in the table. 

Using a complete block design with 4 replications and 12 
tasters the mean flavor scores shown in Table 2 were obtained 


TABLE 1 


Flux intensity, time to reach approximately 2x10" rep, and 
temperature rise in irradiating ground beef 


Short Mediun I 
Control 
exposure exposure ex! 
Flux (r/hr.) $49x 10° 1.66x x 
Irradiation Time 17 min 12 hrs 
Dosage = 1.99 x ) 
Te mperature 
Before Lrradiation 32° F F I 
After Irradiation 34° F. 56 78 | 
’4 hrs.) 
TABLE 2 


Mean flavor scores of ground beef subjected to approximately 
2x10° rep in short, medium, or long periods of time 


Control | Short | I 
hrs ) exposes x 
(27 min 
4.52 
L. S. D.* (0.05) 0.35 


* Least Significant Difference 


Analysis of variance showed that a significant differenc: 
existed between control and irradiated samples. However, no 
significant differences could be shown between the various times 
required for equivalent dosage These experiments show that 
the irradiation dosage is the main cause of low flavor scores for 
ground beef and that variations of time and flux intensity would 


not he expected to contribute significantly to differences in 
flevor scores. 

To determine the effect of irradiation at dosages lower t 
2x 10° rep on the development of irradiation off-flavor and t 
degree of sterility, 20 cans were packed with ground beef wit 
out removal of air. These cans were divided into 5 series of 4 


cans each and shipped with dry ice to Arco, where they 
irradiated, while frozen, in a flux of 2.07 x 10° r/hr. for the 
lewing times to produce the indicated dosage 


Time 
Series A 3 min. 36 sec 124 
Series B 7 min. 12 sec $8.4 
Series 14 min sex 
Series D min. 48 sec 
Series E 57 min. 36-sec 


The cans were shipped in dry ice to Corvallis and stored a 
0° F. until they were thawed, cooked, and submitted to taste 
testing. 

For taste testing the complete block design was used; cae 
block was replicated 4 times. The taste panel consisted ot 12 
tasters. The reference ground beef was the sample irradiated t 
a dosage level of 1.98 x 10° rep at dry ice temperature (Seri 
E). Mean scores of the treatments are giver in Table 3 


TABLE 3 


Mean flavor scores of ground beef irradiated 
at different dosages 


Dosage 124,200 rep 


48.400 rep $96,800 rep 993,¢ 
Score 4.24 395 


Analysis of variance for linear response between dosage and 
flavor score showed a highly significant linear relationship b 
tween irradiation dosage and flavor score. The flavor score was 
found to decrease 0.225 for each doubling of the dosage 

Although these irradiated ground beef samples were not 
compared directly with non-irradiated samples in the taste test 


CONCOMITANT USE OF RADIATION AND OTHER METHODS 


it would appear from other tests (Table 2), that a dosage of 


124,200 rep may produce a detectable radiation flavor 
EXPERIMENTAL RESULTS FOR OBJECTIVE 2 


(a) When the following pre-irradiatior 
ground beef were tested, each variable consisted of meat packed 


treatments ot 


itt air, vacuum, or nitrogen. Each test sample was irradiated to 


2x10 rep) 


(1) Fresh, unfroz 

(? Fresh. froze 

(3) Partially cooked, untroze 

(4) Partially cooked, frozet 

(5) Partially cooked, dehydrated, untrozet 
Partially cooked, dehydrated, froze 
(7 Completely cooked, unfrozen 

(8) Completely cooked, frozer 


(9) { omplet lv cooked, dehydrated. unfrozen 
(10) Completely cooked. dehydrated and frozet 


In not one of the pretreatments was there a sigmificant effect 


{ the vacuum or nitrogen in reducing the intensity of the 
radiation flavor. The mean flavor scores ground beef pack 
aged in air, vacuum, or nitrogen. irrespective of the pretreat 


ment, are given in Table 4 


TABLE 4 


Mean flavor scores of ground beef canned in vacuum, 
nitrogen, or air and irradiated to 2x10" rep 


L. 3. D 

the non-irradiated control was also packaged m= att 

ilvsis of variance between the control (air packed) vs. all 
other media showed that t control was scored significantly 
higher than the media themsely which were not significantly 
different from one another Phe effect of irradiation 1s there 
fore shown to be the 1 1 int factor 


(b) Ground fresh pork canned m air, vacuum, or nitroger 
and irradiated to 2x 10° rep in the unfrozen state provided the 
Statistical analvsis revealed 


} media 


TABLE 5 


Mean flavor scores of ground pork canned in vacuum, 
nitrogen, or air and irradiated to 2x10" rep 


Nontr ted Irradiated ir 


(c) Frankfurters and bologna also were canned in air 
vacuum, and nitrogen before irradiation frankfurters wert 
made from an all-beef formula and were stuffed in hog casings. 
ithout brine or water added. The 
It was cut to fit the 


can and was packed without brine or water added. 


They were packed 1m cans 


large bologna contained both beef and pork 

The frankfurters cans were irradiates to dose of 
1.98x 10° rep, using a gamma flux at 6.6x 10° r/hr. for 18 
The reference frankfurters in the taste tests were 
intensity of 1.68 x 10° r/hour 


minutes 
irradiated to 2.01 x 10° rep at an 
in 1 hour 12 minutes. For taste testing the incomplete block 
design permitted the inclusion of a non-irradiated cor trol sam 
ple which had been kept frozen until thawed for taste testing 
without heating above room temperature The adjusted meat 
in abl 6 
f variance disclosec that the score for the control 


score for each treatment 1s giver 
Analysis « 
was significantly higher than for any 


4% the irradiated samy] les 
There were no significant differences among the packaging 
variables or between the frozen and unfrozen samples 

In another series of taste tests the sample vere identical 


ose used in the pr 
thoroughly heated in boiling 
mean scores from the 1 
treatments and the non-irr 


lable 7 


TABLE 6 


Adjusted mean flavor scores of frankfurters canned in air, 
vacuum, or nitrogen and irradiated to 1.98x10° rep while 


frozen or unfrozen. 


Tasted at 


TABLE 7 


Adjusted mean flavor scores of frankfurters canned in air, 
vacuum, or nitrogen and irradiated to 1.98x10" rep while 


frozen or unfrozen 


Among the samples irra 
ters packaged in air had sig 
those packag a in vat 
difference between vacuun 


product was irradiated in t 


was irradiated in the frozer 


ienificantly higher than nits 


difference could be den 
t tments r hetw 
irradiated mtrol | 
f tl treatn ts 
separat inaly 


sters tound signit nt 


treatments but were not abl 


lwo tasters not 

rol and the 6 treat t 
Chey did not agree nplete 
the is som le gre 
ments. Despite the dis 

e to xtent t 


When tasted at room ter 

in Table 8. The bol 

rep using a gamma flux a 
reference was irradiated to 2 
1.68 x 10° r/hour for 1 hour 


on-irradiated air-packed 


Tasted 


bo 
w 


rter test but they were 


ne. The adjusted 


for each of the 


control are given in 


room temperature 


after warming 


Fr 
Nit \ m Nitrogen 
t unfrozen the frankfur 
intly 1 radiation flavor than 
troge! [here was no significant 
nitrogen packaging when the 
1 Z t When the sampk 
col tl pa i scored 
¢ ickaging, but no significant 
between vacuum or nitroge 
itment. The non 
y cantly higher than any 
of each ot 
it Ow nable to differentiat 
ts, including the control. Thre« 
s between the control and the 
fferentiate between treatments 
I nt ences between the 
but Is imong the 6 treatments 
respect to the 6 treatments, but 
nsistency several of the treat 
y it sters’ judgments, they did 
s shi Table 7 
| ture gna gave the results 


TABLE 8 
Adjusted mean flavor scores of bologna canned in air, vacuum, 
or nitrogen and irradiated to 2x10" rep while frozen or 
unfrozen. Tasted at room temperature 


Over-all analysis of vari 
showed a significant differer 
trol and the irradiated bolog1 
irradiated treatments 

Further analyses of the 
tasters disclosed that 4 tasters 
among the treatments, 


a significant difference betw 


e betweet 


but no 


een irradiated to 1.98 x 10° 
hour for 18 minutes. The 


ep with a gamma flux at 


utes. The control was a 


Fr 
Vacuum | Nitroger 
5 (6) 
4 54 


neans among all tasters 


the non-irradiated con 


differences among the 6 


e of the 11 individual 


could ( significant difference 
the contri live tasters found 
t nirol and tl 6 treatments, 


ws frankfurt, 
} 
vater before scry 
lete block design == 
diated froze) 
Unf € Frozen 
L. D 
f 
Non-I rradiate Mur 
| 
L. S. D 
mt 
i. 
the 11 tasters. It was tour 
| 
(| 
significant difference among tl Pe 
«10° 
76 7 3.1 x 10° 1 
D 10° 
nd 12 
Trozel sample 
Unfrozetr 
Contr Air |\ Nitroges 
Non-Irradiated (1) 
ne | 
‘ 
i, 


4 
36 FOOD TECHNOLOGY, MAY, 1956 
but no significant differences among the 6 treatments. Two samples received a gamma ray dose of 2.02 x 10° rep (5.28 x 10° 
tasters not only found a significant difference between the con r/hr. for 23 minutes). Results are given in Table 10 
trol and the treatments, but also found significant differences Inspection of these data shows that the taste panel was unabl 
among the 6 treatments themselves. In comparing the means to detect a significant flavor difference between irradiated an 
for the 6 treatments scored by these 2 tasters, it was quite non-irradiated ground pork. This result differs from that ol 


obvious that they did not agree with each other. tained with ground beet 
Probably the most significant flavor difference between 
irradiated and non-irradiated bologna was the reduction of spice 
flavor in the irradiated samples. 
It is of interest that when the cans of irradiated bologna were 


TABLE 10 


Mean flavor scores of ground pork irradiated to 2.02x10' rep 
while frozen or unfrozen 


opened, the surfaces not covered by casing had a_ slightly Brradiated Irradiated N 
bleached appearance. Color difference measurements were mad Untrozen Frozet 

with the Hunter Meter on this surface and on the interior of th 7 
bologna and these converted (1) to Munsell Notations with the sD 


following results: 


(c) Frankfurters and bologna also were irradiated in the 


frozen and unfrozen states, as indicated above. Results 
Treatment N 7. 635YR 35.49 | S.TIYR 5.50.6 the situation is not clear. However, the data seem to shy tl 
Treatment No. 4 7.59YR 5.68 5.8 $.76YR 5.52/¢ when the frankfurters were packed in air, freezing had a tay 
Treatment No. 5 4.73YR 5 +.45YR 5.27, 5.0 able influence, whereas, 1f they were packed in vacuum or nitr 
Treatment No. ¢ 6.89YR 5.64 5.4 t.44YR 5.42, ¢ 

IVR 5.3654 55 gon, it was more favorable to trradiate the product t 

Fable frozen state. This situation needs further study 

It is evident from these results that although the interior EXPERIMENTAL RESULTS FOR OBJECTIVE 4 
color of irradiated bologna appeared “typical,” differences be (a) The effectiveness of certain pre-irradiation treat: 
tween bologna subjected to the treatments and irradiated in the principally those involving heating and dehydration, on tl 
unfrozen state (1-3) and frozen state (4-6) were evident. The velopment of radiation flavor of ground beef was detern 
interior color of the latter more closely resembled the color of the treatments singly and in combinations. The single tr 
the unirradiated control. The interior color of the bologna ments were partial cooking, complete cooking, and d t 
irradiated in the unfrozen state was more bleached as compared Dehydration was combined with beth partial and ! t 
with the control or the bologna irradiated while frozen. ccoking. 

Observations on the exposed surfaces were quite varied. It Since the results above had shown that packing in va 
is interesting that in treatments 3’ and 4, the surface of the nitrogen gave no advantages flavorwise over packaging 
bologna resting against the enameled end was somewhat “yel the results reported in this section were derived fr 
lowed” as indicated by the high hue value. From a_ practical air-packed products. 
standpoint, there appeared to be little difference in the color of Partial cooking was accomplished by broiling patt t] 
any of the samples when sliced and prepared for serving broiler of a gas stove The meat was cooked for 4 n t 

each side. Complete cooking was accomplished in the same 
EXPERIMENTAL RESULTS OF OBJECTIVE 3 easrge except that the time was increased to 7.5-8 minutes 
each side, 

(a) Ground beef was irradiated in the frozen or unfrozen Dehydration was applied to both the partially and complet 
state to determine the effect of temperature of the product at the cooked ground beef. The meat was subdivided and spread 
time of irradiation on the development of radiation flavor. I drying trays at the rate of one pound per square f Dryir 
this experiment, the raw meat was canned in air. Half of the was at 156° F. dry bulb and 110° wet bulb in a forced 

{ cans were frozen as above, the remainder chilled to water 1€¢ dehydrator. Pertinent information regarding the moisture « 
temperature. Non-irradiated control samples were shipped to tent of the beef follows: 
and from Arco in either dry ice or water ice as companions to 
the irradiated samples. At Arco, the controls were kept under 
the respective temperature conditions while the experimental 
i cans were irradiated for 27 minutes using a flux of 4.49 x 10 setore broiling 64.906 
r/hr. to a dosage of 2.2x 10° rep. A complete block design with 14.8 
4 replications was used for a 10-judge taste panel evaluation trati 7 
The results are given in Table 9. 
\ll test samples were irradiated for 18 minutes with a gam 
TABLE 9 flux of 6.6.x 10 r/hr. to produce a dosage of 1.98 x 10° rep. Th 
Mean flavor scores of ground beef irradiated to 2.2x10° rep reference sample was irradiated for one hour and 12 minut 
while frozen or unfrozen ‘ 
with a gamma flux of 1.68 x 10° r/hr. to produce a dosage 0 
Unfrozen Frozen 2.01 x 10° rep 
7 Non-irradiated Irradiated Non-irradiated Irradiated Mean flavor scores for the various treatments ar hown 1 
4.48 85 4.35 3.36 rable 11. 


Analysis of variance of the incomplete block design shi 


a significant difference between certain pre-irradiation treat 
nents. Those pre-treatments showing the least effect of irrac 
¢ Inspection of these data shows that temperature at time of ation, or seemingly the greatest protection from irradiation, wer: 
irradiation had no influence upon the development of irradiated complete cooking and partial cooking combined with dehydra 
: flavor in ground beef. However, mean flavor scores for irradi tion. However, in neither instance was the flavor score signi 
ated ground beef were significantly lower than those of the non cantly different from that of ground beef irradiated in the 
irradiated controls, irrespective of the product temperatures at cooked state. 
time of the irradiation (b) Ground pork was handled and treated in a mannet 
(b) Ground pork was tested similarly except that the product almost identical with that accorded ground beef to determine th 
was returned from the radiation source packed in dry ice and effectiveness of pre-irradiation treatments in influencing th 


was held at 0° FL in Corvallis until taste tested. All irradiated radiation flavor. Partial and complete cooking was accomplis! 


| 
. 


TABLE 11 


Eftect of pre-irradiation treatment on the flavor 
of irradiated ground beef 


lreatment Mean fi 
U1 f 
Us 
P t 
P f 
Pat 6¢ 
I’ k 
( 65 
( te 74 
( t 52 
ctly a I | i Dehvdration was conducted m a 
sUghtly different atmosphet Phe dry bulb and wet bulb tem 
peratures within the dehydrator were 165° F. and 120° F., re 
spectively. Drying required approximately 3 hours. Ther 
considerable lo if fat from the pork during cooking an 
fa carded 
treated pork was canned in air, vacuum, or nitroger 
wid shipped to Arco i ither dry ice or water ice The cans 
either frozen or unfrozen, as shipped, and thet 
returned to Corvallis in their respective conditions. Upon re 
turn, they re all placed at O° I. until thawed for taste testing 
\ gamma radiation dose of 2.02 x 10" rep was applied to eacl 
(5.28 ry) r 23 n 
For taste testing, the samples were warmed and served just 
the respective samples of ground beef had been. Mean flavor 
scores are shown in Table 12 for the ground pork canned 1n atr 


TABLE 12 
Effect of pre-irradiation treatment on the flavor 
of irradiated ground pork 


Mean flavor score 


Par 

t 86 

{ ~ 

( | 

( ) 

( ) 
~ ) t 


\nalysis of variance showed that the principal ettect, 
an uniavorable etiect, of the pre-irradiation treatments 
on radiation flavor of ground pork was due entirely 
to cooking. Samples irradiated in the uncooked condi 
tion had significantly less radiation flavor than those 
irradiated alter partial or complete cooking. As a mat 
ter of fact, the experienced tasters were unable to dis 
tinguish between the non-irradiated control and_ the 
ground pork which had been irradiated in the uncooked 


state either frozen or untrozen 


FLAVOR ACCEPTANCE STUDY 


In view of the inability of experienced tasters to dis 
tinguish between non-irradiated ground pork and pork 
irradiated in the uncooked state, it was desirable to 
determine the reactions of tasters who had had no pre 
vious experience with radiation flaver in either ground 
beef or pork. 

Ground beef was canned in air and frozen at —-20° F 
Half of the cans was sent to the radiation source packed 
in dry ice. They were irradiated in a flux of 1.69 x 10' 
r/hr. for 1 hour and 12 minutes to a total dosage of 


ON AND OTHER METHODS 3 
2.02% 10° rep while in the frozen state, The remaming 
hall of the can was kept in Corvallis at O- | Phe 


irradiated cans were shipped in dry ice to Corvallis and 
on arrival were stored 2 weeks at O° F. until used for 
taste testing. 

Fresh ground pork (60% lean, 40%. fat, with no 
added seasoning ) was canned in air and handled in a 
manner identical to the ground beef except that the cans 
were irradiated in a flux of 5.28 x 10° r/hr. for 23 min 
utes to a total dosage of 2.02 x 10 rep while in the 
lrozen state. 

lor tasting, the grouns beef and pork were formed 
into patties and broiled 4 minutes on each side. Sam 
ples were served in paper serving cups coded with 3 


digit numbers taken from a random number table. ach 


taster scored 2 samples at a sitting. .\ third sample cup 
was marked with an “R” and contained the reference 
sample, which in this instance was a non-irradiated 
sample 


was composed of 112 tasters 


ith irradiated meat. 


Phe panel for this stu 
who had no previous experience 
ach taster made his judgments in an isolated booth 
lighted by an amber light to minimize prejudices from 
possible color differences in the samples 

\ 9-point hedonic scale ballot with the reference 
pegged at 5, was used for scoring the samples. Nine 
points were equivalent to like extremely while 1 point 


was equivalent to dislike extremel 


Statistical analysis of the results of this experiment 


(Table 13) showed a igl ly S191 ificant difference in 
preference between the irradiated and non-irradiated 
id pork. This differ- 


ence was in favor of the non-irradiated sample in both 


samples of ground beef and gr 


Cases 


TABLE 13 
Mean flavor acceptance scores by 112 persons tasting irradiated 
and non-irradiated ground beef and ground pork 


| N rr t ted | Ditference 
( 
Ground Pork | 


hie explanation for the difterent responses of the 
experienced and inexperienced tasters may lie in the 
possibility that the radiation flavor, as present in meat, 
particularly pork, may be such that one can become 


accustomed to it over a period of time 


SUMMARY AND CONCLUSIONS 


the attractiveness of using ionizing radiations to 
preserve meat and meat products warrants extensive, 
careful examination of all factors pertaining to the pro 
cedure. In an effort to help solve the problem of 
eliminating or minimizing the development of radiation 
flavor in meat subjected to radiations, a number of 
methods of treating the meat before subjecting it to 


] 


gamma radiation and number of conditions under 


which the meat can be held during the irradiation have 


been ¢ xannned 


here, it is possible to conclude that under the conditions 


()n the basis of the studies with gamma rays reported 


of the experiments : 


| 


| 
CONCOMITANT USE OF RADITATI 
lr ked, untrozet 3.45 
= 
| 
Significant a 
| 
| 
1 || 
—-— 


1. Irradiation dosages from 124,200 to 993,000 rep 
show a linear relationship between irradiation dosage 
and intensity of radiation flavor of ground beef. On a 


5-point scale of radiation flavor intensity each doubling 


of dosage was found to reduce the flavor intensity score 
(increase radiation flavor) by 0.225 points. dosage 
of only 124,200 rep may produce a flavor different from 
that of non-irradiated ground beet. 

2. The intensity of the source of gamma rays used 
in treating ground beef and the length of time needed to 
achieve a dosage of 2x 10° rep has no effect on the 
extent of the development of radiation flavor, within the 
limits of this experiment. 

3. There was no significant difference in the intensity 
of radiation flavor produced in meat canned in atmos 
pheres of air, vacuum, or nitrogen. .\ possible excep 
tion exists in the case of frankfurters. 

+. There was no significant ditference in the intensity 
of radiation flavor between meats irradiated while in the 
frozen or unfrozen state 

5. There was no significant difference in the intensity 
of radiation flavor of ground beef or pork as a result of 
pretreating with partial or complete cooking, with or 
without dehydration, as compared to these meats which 
were not so pretreated. Combining heat treatment or 
dehydration with irradiation did not reduce the pro 


The Discernment of Primary Tastes in the 
Presence of Different Food Textures’ 


lL, XTURE DIFFERENCES IN FOODS are important in 
influencing preference but the part that texture may 
play in perception of taste is unknown. In the study 
herewith reported three food textures, liquid, gel, and 
foam were investigated in relation to their effect on 
taste perceptibility of sweet, sour, bitter, and salt sub- 
stances. 

Crocker (1) has suggested that the physical state of 
a food may affect its taste since texture may partially 
control the sapid matter that reaches the taste buds in 
a given time. .\ thin liquid will seem weaker in taste if 
a thickening agent is added. This may be due to inter 
ference with diffusion of soluble substances. Lowe (3) 
has suggested that food foams may require extra flavor 
ing due to the dilution effect of incorporated air. .\l 
though the premise seems sound that texture may alter 
taste perception, no work has been reported in which 
this has been subjected to a planned investigation. 

Values found in the literature for the perception of 
taste substances are usually based on water solutions 
of these substances without respect to any other ma- 
terials present. In the case of sugars, the relative values 
for sweetness are usually given as 100 for sucrose and 
74 for dextrose when these substances are in water solu- 
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duction of radiation flavor; it may actually intensify it 

©. experienced tasters were unable to detect a signifi 
cant difference in the flavor of non-irradiated ground 
pork and pork irradiated with a gamma ray dosage oi 
2x 10° rep. However, a panel of 112 persons inexperi 
enced with radiation Havor found significant differences 
in both ground beef and pork. These results suggest 
that the radiation flavor is one which persons may he 
come accustomed to without dislike if tasted over a 
period of time. 
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tion. Llowever, Fabian (2) notes that, when added to 
foods or beverages, the comparative sweetness of dil 
ferent sugars changes according to the food product. 
Mackey (4), in studying the validity of judgments for 
taste substances in water as compared with food, found 
that detection of taste substances in foods differed from 
detection of the same substances in water. These dif 
ferences in taste perception when food is the vehicle 
rather than water may be due to the presence of 
naturally occurring taste and flavor substances. They 
may be influenced also by the texture of the foods used 
In food preparation a multitude of texture differences 
occur, In addition to variations due to kinds of in 
gredients, texture of a given food will depend on degree 
of mixing, order of combining ingredients, period of 
time during which heat is applied and other factors. 
Liquids, gels, and foams constitute a group of tex 
tures that can be produced in foods without varying the 
ingredients. It might be expected that the diffusion 
rate of water-soluble substances would be faster in a 
liquid than in a gel—thus making taste perception easier 
in liquids. Yet in a gel, the dispersion medium is liquid. 
A gel, though rigid before tasting, might melt when 
crushed in the mouth during the tasting process, or 
might give up its liquid matrix with such ease that taste 
perception would be little influenced by the fact that the 
food originally possessed a gel structure. 
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PROCEDURE TABLE 2 


In selecting foods tor testing the effect of texture on taste Molar concentration of chemicals used in distilled water 
perception, the considerations were: the food should be homoge 


neous ; several texture variations should be possible with the S Caffeine 

ingredients and at the same serving temperature ; texture varia 

tions should be normal ones ior the food; if possible, the foods a : 

selected should not themselves be distinetly acid, sweet, bitter or 5 

salt. In making final decisions as to specific foods to use, it was 1.00250 
0.005000 


necessary to subordinate the last-mentioned consideration, since 


the distinguishing characteristics of foods include some sweet 


1.010000 


ness, sourness, saltiness, or bitterness, or combinations of thes« 
primary tastes 
Two toods were chosen as a basis for texture variations TABLE 3 
They were tomato juice and a milk-egg custard, each with added Analysis of variance of discernment of taste substances. The 
gelatin. Both foods could be prepared as a liquid, gel, or foam analysis is based on the number of correct judgments 
without changing the ingredients or their proportions. The taste at each level of added taste substance 
substances added to the foods were sodium chloride, tartaric D . Mi 
icid, sucrose, and caffeine. They were used at low levels. The 
concentration of taste substances used in the foods are shown Source 
able 1 Sodiun Caffeine 
The basic recipe was prepared in sufficient quantity for all hlorid 
texture and taste variations. To a measured portion of the pre catfeir 
pared recipe. a weighed amount of the test substance was added Tot ” 
kach of these portions was then prepared as liquid, gel, and | 1 é , ** 35 3634** 13.2300** 
foam. The tomato foam was beaten until double in volume to Pextur B7 18 1234°" 
establish similarity in volume between the custard foam and 
There were 10 judges. The triangular method of testing was textur 81 ] 6 100 
used. Each judge was served 3 samples, two of which contained See See 
idded taste substance, the remaining sample containing the Text 
test substance. Gel, foam, and liquid textures were randomized x leve . 611 +4 183 1033 
it each level of test substance. Three replications at this level I 
vere judged before samples containing a higher level of test 1933 
substance were introduced. When necessary, lower levels wert 
en tested to establish thresholds for each judge. The analysis judge ) 688 { 7707 .8300** 
of variance was used for testing the significance of differences Text P 
due to textures, foods, taste substances, and judges. In the peng: 
analysis of variance, the number of judgments correct at each judge é , 4704 5254 +8 ol 
level of added taste substance were used for analysis. For this Remainder 198 
analysis, levels 3, 4, 5, 6, and 7 as shown in Table 1 were used, Significant at the 
plus level 2 for sucrose. The lower levels shown in Table 1 "Significant at the 


were included for the purpose of establishing threshold values 
for these substances in foods 
Thresholds for taste substances in water were compared with added sour substance, tartaric acid, was easier to detect 
thresholds for foods by using the onstit 
- ds tor 1 Is by sing evel of added cor ituent at in tomato. This was probably due to the buffering 
which 67 percent of the judgments were correct. The 67 per ‘ 
1 would tend to 


action of milk and egg proteins whic 


cent point was found by interpolation. The concentration of : 55 ag 
taste substances used in water solution are shown in Table 2 mask added acid in the custard. The number of judg- 
ments that were correct at each concentration of taste 
RESULTS AND DISCUSSION substance are shown in Table 4 
| Results as determined by means of the analysis of lexture of the iood—i.e., liquid, gel, or foam— 
' variance, Table 3, were: the detection of added taste affected ease of discernment of added sweet, sour and 
substances was different for the two foods, was affected salt substances, but not of bitter. This may have been 
by texture of the food, was affected by level of con- due to the delay and lingering effect characteristic of 
stituents added, and was different for different judges. the bitter taste. 

\t each level of added taste constituent, regardless of lotals of correct judgments for each texture show 
texture, sodium chloride. sucrose and caffeine were that added taste substances were easiest to detect in the 
more easily detected in the custard than in tomato. The liquid state, hardest in the gel, and intermediate in the 

TABLE 1 
Molar concentration of chemicals used in foods —— 

( trat 

Pomato Pomato Custar Tomato Custard lomato 
juice juice lice 

5 00125 

1075 007 01 1 5 0025 

‘0100 

4 4 17 7 0300 


- 

| 
| 
. 
| 
||| 
| 
4 
|] 
| 
| 
UT. 
| 
| 
Ke 
| 


Number of judgments correct* 


Water 


Tomato 


his was true at each level of taste constituent 


foam 


lhe most noticeable differences due to texture variation 
were in the tomato series although the custard series 
showed similar trends in less degree. 

When analyzed by substance, the 


greater ease of detection in liquid as contrasted with 


individual taste 
gel was apparent. [lowever, the relative position of the 
The detection of the salt taste in foams 
was similar to its detection in gels whereas the sweet 


foams varied 


taste was as easy to detect in foams as in liquid. In 


custard, the sour taste was less discernible in foams 


than in gels. li the foams had been lighter, differences 
due to this texture would undoubtedly have been more 
It was not possible to prepare a light foam 
with the custard base used in this experiment. 
Threshold 
shown 
‘lable 5. 


tions than for the same substances in foods. 


pronounced 
values for taste substances in foods are 
threshold solutions in 
Chresholds of taste were lower for water solu 


with values for water 


TABLE 5 


Molar concentration of added sweet, sour, salt and bitter 
substances at which 67°% of judgments were correct 


Foods | Foods 
Taste subst Water (liquid, gel 
nly) ind foam) 
lartaric acid 187 a5 113 
Sucrose ‘ 655 655 


Caffeine 


Sodium chlor 
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TABLE 4 


at each concentration of added tasie substance 
Foods 
Gel Foam 
ustard Tomato Custard Tomato ( tar 
SUMMARY 


The possibility that food texture may affect discern 
ment of taste substances was investigated. by means of 
the triangle test, and using 12 judges, the levels at 
which primary taste substances (sodium chloride, su 
crose, tartaric acid, and caffeine ) could be detected were 
determined in water solutions and in two foods which 
were prepared as liquid, gel and foam. 

Threshold values were found to be lower for taste 
than for the same sub 
At the levels tested, the added 
taste materials were harder to detect in foods prepared 


substances in water solution 


stances added to foods. 


as gels than in the corresponding liquids. Foams tended 
to be intermediate, but were not distinctly different from 
liquids or gels. 
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Givaudan offers you 
a complete family of high quality 


IMITATION ESSENTIAL OILS 


always uniform...always available! ! 
Givaudan offers you a wide and interesting variety of imitation 1 


citrus and spice essential oils—each rivaling in strength and qual- 


ity the finest natural oils. 


But quality is only one of the many advantages of these Givaudan 
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REGIONAL SECTIONS 


(Continued from page 36 preceding technical papers) 


carbohydrate and protein systems. general, the 
chemical nature and origin of the off-flavor components 


From a practical standpoint, free 


are not yet known 


2 MILLION REP 


Figure 4. Frankfurters—the contrast is notable. 


radical acceptors have minimized off-flavor production 


in several foods. 


llavor Molecule ()xidized (ft- 
Flavor 

lavor Molecule + OH- + F.R.A, Flavor 
Molecule OH- + FRA (oxidized ) 


(free-radical acceptor ) 


Proetor and Goldblith (7) were successful in elimi 
nating off-flavors in several foods by adding free-radical 
acceptors to the product prior to irradiation. Huber, 
Brasch and Waly (8) describe a number of protective 
methods to control quality characteristics of foods being 
irradiated such irradiation in the frozen state, in 
vacuum, under inert gas, in the presence of various 


as 
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chemicals, with the elimination of oxygen dissolved in 
the foodstuff prior to irradiation, and combinations of 
these treatments. The chances of overcoming this prob 
lem are further encouraged by the fact that some foods 
are not significantly affected by levels of radiation neces 
sary for sterilization. Also, the same degree of off- 
flavor is not consistently produced in the same foods, 
i.e., meat, a typical example. 

An important factor in the evaluation of a new process 
for food preservation is its effect on food nutrients 
Some sacrifices are made in all types of food prepara 
tion and processing. The same must be true for radia 
tion treatment. Significant losses of some of the vita 
mins have been reported upon the irradiation of foods 
at sterilization dosages but the same techniques de 
veloped to overcome the off-flavor problem also yield 
higher vitamin retention. In a study of the effects of 
sterilization dosages of irradiation on milk, beef, beans 
and peas, B. Conner Johnson (9) has reported no more 
effect on the nutritive value of proteins than occurs 
during heat sterilization. 

The problem of the minimum sterilization dose for the 
production of commercially sterile and safe foods has 
vet to be accurately determined. There are specific 
environmental effects of the food on the resistance of 
bacteria to irradiation. In addition, variations in radia 
tion resistance have been observed on some strains ot 
the same bacteria and some highly resistant strains 
have been observed. Considerable work is underway t 
determine the minimum dose for destruction Clos 
tridium botulinum, the organism on which sate thermal 
processes for non-acid foods are based. 

The prospects. 
which are being made, the answers on most of the prob 


al 


With the rapid research advances 


lems on radiation treatment of foods, so far as its prac 
tical aspects are concerned, should be available in the 
next few years. There is every indication that the re 
sults will be encouraging. Although irradiation sources 
may seem to be a problem, authorities say this can be 
resolved in an economically satisfactory manner if there 
is sufficient potential demand. 

From present accomplishments, it appears that the 
treatment of foods by radiations will express itself first 
in the form of combination treatments, complementing 
rather than replacing present conventional processes 
such as canning, refrigeration or dehydration. .\s has 
been stated, considerable evidence is available to show 
that the irradiation of pre-packaged meat at low dosages 
extends refrigeration shelf life five to twenty times. In 
further pursuit of the finding of Morgan and Reed (/(), 
Kempe (17) has recently confirmed that pre-irradiation 
lowers the resistance of some bacterial spores to the 
lethal action of heat. For Clostridium botulinum spores, 
pre-irradiation at less than one million rep reduced the 
Fo value approximately fourfold. The possibilities 
offered here for combination treatments for heat sensi- 
tive foods are very encouraging. Antibiotics have re 
cently made an official entree into food 
preservation. With their known spectrum of biostatic 
action for specific food spoilage bacteria, antibiotics may 
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Figure 3. Cheese—the mold doesn’t get started. 
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10. Morcan, B. H., snp Reep, J. M. Food Research, 19, 357 
(1954), 


1. Kempe, L, | Ipplied Microbiology, 3, 6 (1955) 


also have an mmpertant place in combination treatments 
for food preservation in the future. In fact, when one 
considers the possible combinations of heat, refrigera 
tion, dehydration, antibiotics and radiation which may ; 


vive more effective preservation to specific food com- 
| NORTHERN CALIFORNIA... . 


modities, the only conclusion can be that the surface has 


only been scratched 

Beginning with the February meeting, Co-Program 
LITERATURE CITED Chairmen Maynard Joslyn and Carl Havighorst have 
been presenting a series ol programs on aspects of man- 
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Proctor. B. I Paper at Symposium on Applications of 
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nate the chemical industry is that success in chemical 
manufacture has depended upon technical progress 
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With the increasing importance of prepared specialty 
foods the picture is changing somewhat but there are 
major problems to be solved. Products must be intro- 
duced and sold to individual consumers. Large super- 
markets are reluctant to give shelf space to new products 
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until a demand is created and a demand cannot be estab- 
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ACCESSORY NUTRIENT FACTORS 


\ 
ti For the luxuriant growth of all lactic acid bacteria 
\ yeasts and molds assured by the use of 
EXCHANGE BRAND ORANGE SERUM AGAR #77 
(Dehydrated) a Complete Culture Medium 
Orange juice serum solids . 12.6g° 
FORMULA Agar (drybasis) . . . . 15g 
Ingredients— «© « « « 
whenrehydrated on Yeasthydrolysate. . . . 3g 
basis of 45 grams Reducing sugars, total . . 8g -__ 
per liter of medium. total. . . . 6g 


Cysteine hydrochloride . 0.001g 


Buffered with 0.2 to 0.6g KzHPOs to provide pH 5.5 +.0.05 
after sterilization. 
° Equivalent to 100 ml 12° Brix orange juice serum. 


STANDARDIZED for uniformity and stability. 

POTENTIAL APPLICATION—Orange Serum Agar as an all-purpose 
medium has a wide application to the bacteriologist and 
microbiologist in the milk, fruit, pickling, food, bottling and 
fermentation industries. 

Available in 1 lb, bottles through your laboratory supply house. 


PHARMACEUTICAL SALES + ONTARIO. CALIFORNIA 


Sunkist Growers 


PRODUCTS DEPARTMENT 
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emphasis is on merchandising. Appearance, display 


and aggressive, competent promotion are essential. 

Section Chairman Bruno Grossi received brief re- 
ports from Section Committee Chairmen. Members 
were keenly interested in plans for the 1960 National 


Meeting in San Francisco, 


NORTHEAST.... 


Che Section held its March Ist meeting in commemo- 
ration of the 50th anniversary of the signing of the 
Federal Food and Drugs Act of 1906, 

Ninety-four members and guests turned out to hear 
Mr. John 1. Harvey, Deputy Commissioner of the 
Food and rug Administration, give an excellent and 
timely presentation of the various bills before Congress 
concerning food additives, These bills deal with the 
problem of safety to the consumer arising from the wide- 
spread and increasing use of chemicals in modern food 


processing technology. 

Under existing law, no action can be taken by the 
Food and Drug Administration te stop the use of + 
chemical until they can prove that it actually is a poison 
ous or deleterious substance. All pending legislation 
emphasizes that the burden of proof as to safety b 
borne by the person offering the chemical for food use 
Phe FLD. A, is strongly in accord with this objective, 
but favors amending certain parts of the bills in order 
to achieve the desired protection. One such reeon 
mendation would require that a known poison, even in 
apparently safe amounts, be permitted only when it has 
heen established that. it has a functional value in the 
fol in question and cannot be replaced by a substance 
OF processing method of known safety. A second recom 
mendation deals with the so-called blanket) “grand 
father clause” which would put the approval seal of 
Congress on the continued use of chemicals of ques 
tionable safety introduced prior to enactment of legisls 
tion. The Food and Drug people believe that this clause 
should exempt only those additives already sanctioned 
by them. “.\ law that is difficult to enforce would not 
he consistent with public interest” states Mr. Harvey. 
Therefore, his department strongly opposes both the 
declaratory judgment approach and the injunction pro- 
cedure, which would allow a manufacturer of a dis 
allowed chemical to continue shipment after a temporary 
injunction and to eventually reopen the case in a Dis 
trict Court. It is the contention of the Food and Drug 
\dministration that scientific assessment of such mat- 
ters as public safety vs. chemical additives is not within 


the trained scope of the law 


MARYLAND... 


The Section held its March meeting on Friday, 
March 9. This was a joint meeting with the American 
Society tor Quality Control and Dr. Howard L. Stier 
of the National Canners Association was the speaker 
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Dr. Stier discussed the results of a recent survey 
which investigated the application of statistical quality 
control in’ the canning and preserving industry. | 
pointed out the difficulty in applying methods of statis 
tical quality control to food, due to the inherent vari 
ability of biological material and the difficulty of obje« 
tive evaluation of quality attributes. He defined statis 
tical control as the use of statistical processes to dete) 
mine whether variability is due to chance or inherent 
causes or springs from definite controllable factors, 
called, in the jargon of the field, “assignable causes.” 
He mentioned some of the unlikely uses of these tech 
niques. For example, United Airlines uses them in 
maintenance, in reservation control and provisioning 
Dr, Stier also showed a series of slides describing the 
degree of use of quality control in the preserving and 
canning industry, why various firms have used it or not 
used it, and examples of its use and accomplishments 
Further, he considered and commented on the objection. 
to statistical quality control and the qualifications and 
applications of it advanced by some of its users. In 
particular, he alluded to its use in avoiding the dis 
advantages of overcontrol. In conclusion, he pointed 
out that he felt it was best applied, not by the expert in 
statistics, but by the person with a thorough under 
standing of the basic situation to be cx mtrolled 

Following Dr. Stier's talk, there was a lively dis us 
sion revolving, in part, about the differences in applving 
statistical quality control to the food industry and te 
other Manufacturing problems 


BUFFALO.... 


fsuest speaker for the last Buffalo IT meeting of the 
1955-56 term was Mr. Ivan Miller, Associat lediten 
ot ood Engineering. timely subject, “The Role of 
the Technologist in Management” assessed th. oppor 
tunities available to the tecl nologist who is interested in 
managerial duties. Both “big” and “small businesses 
are looking now, even harder than ever, for top manage 
ment talent. In order for the technical man to qualify 
lie must interest himself in the Various responsibilities 
of an administrator or coordinator. The meeting was 
well attended members from 
(seneva, and other outlying communities. 


with new Rochester, 


The following officers were elected for 1957: Chair 
man, Mr. Fred Ziman: soard Members, Mr. Max 
Lynch, Mr. Francis Tolan, and Mr. Franklin Mesley 


The Dixie Section of the Institute of Food Tech- 
nologists met Friday, March 30, in Macon, Georgia, 
to tour the Strietmann Biscuit Company Plant and 
Procter and Gamble’s Refining and Hydrogenation 
Shortening Plant, and to hear a talk on “New Develop- 
ments in Shortening” by Mr. William F. Schroeder of 

(Continued on page 44) 


Doesn’t Your Business 
Deserve the 


U Par OF ond Conode 


SANITIZING AGENT 


to do a more effective j 
throughout your plant 


In the Food Industry, the importance of using only the best sani- 
tizing methods cannot be over-emphasized. 

In Roccal, the original quaternary ammonium germicide, the 
food industry is offered a sanitizing agent that is laboratory tested 
and controlled. The uniform quality of Roccal means uniformly 
good results in doing a proper sanitizing job. 

Roccal is a powerful germicide. In recommended dilutions, it is 
non-poisonous, non-irritating to the skin, virtually odorless and 
tasteless. 

Roccal can be used for every sanitizing job in processing and 
packaging in the following food industries: milk, cream, ice cream, 
butter, cheese, egg breaking, sugar, fish, poultry, fresh frozen vege- 
tables and fruits, meat products, cereal products, candy and bever- 
age, wherever the product comes in contact with equipment. Also 
to keep walls and floors sanitary. 


START USING ROCCAL TODAY— 
you'll find that better sanitation is good business 


Samples and Literature on Request 


Ss (Somirat.. Subsidiary of Sterling Drug inc. 


1450 Broadway, New York 18, N. Y. 
Offices in principal cities throughout the United States 


The ORIGINAL Quaternary 
Ammonium Germicide 


SANITIZING AGENT POTENcy 


SOLUTION 
> 


USES IN FOOD INDUSTRIES 
To Sanitize: 


STORAGE BINS 

e FREEZING UNITS 

REFRIGERATORS 
CONVEYORS 

e TANKS 

PROCESSING EQUIPMENT 
e PACKAGING EQUIPMENT 


AIR CONDITIONING AND 
COOLING SYSTEMS 


® WALLS AND FLOORS 
WASH ROOMS 
TRUCKS 


AND AS A HAND RINSE 
FOR PERSONNEL 


Our Technical Service Department stands ready 
at all times to answer your questions about 
specific uses for ROCCAL 
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(Continued from page 42) 

Che Humko Company, Memphis, Tennessee. Approxi- 
mately 58 members and guests of the Section were in 
attendance. The Strietmann Biscuit Company Plant is 
one of the newest baking plants in the country and mem- 
bers of the Section enjoyed seeing the efficiency of 
operations in this plant as well as in the Procter and 
Gamble Plant. Mr. Schroeder pointed out that the 
vegetable shortening industry was one of the first of 
the food industries to develop as a result of fundamental 
chemical research and he pointed out how developments 
in vegetable shortenings have contributed to advance- 
ments in other food industries. Mr. Schroeder's talk 
was followed by numerous questions and discussions of 
the role of newer types of shortenings—both vegetable 
and animal—in improving the functional characteristics 
of foods containing fats. 


PHILADELPHIA.... 


On April 3, 1956, the Section met in the Faculty Club 
Room, Drexel Institute of Technology, 32nd and Chest- 
nut Streets, Philadelphia, for dinner and a program 
entitled: “Federal Food and Drug Administration Ac- 
tivities.” Theme of the presentation was “50 Years of 
Progress, 1906-1956." The papers began with “Recol- 
lections of Work with Dr. Harvey W. Wiley and the 
‘Poison Squad,” by Clement Starr Brinton, retired. 
Mr. Brinton analyzed adulterated food samples for 
Pennsylvania authorities in’ the 1890's; was chemist 
with Dr. Harvey W. Wiley’s Poison Squad investi- 
gators before 1906; was Chief of Philadelphia District 
until he retired in 1944. Other presentations were: 
“Philadelphia District, Food and Drug Administration,” 
Robert C. Stanfill, Chief; “Inspections and Investiga- 
tions,” T. C. Maraviglia, Chief Inspector ; “Analytical 
Facilities,” Charles A. Wood, Chief Chemist ; “Spectro- 
photometry,” F. A. Rotondaro, Chemist ; “Microanaly- 
sis,” a demonstration by Manion M. Jackson, Chemist 
and Microanalyst; and “I. D. A. Technical Divisions,” 
Norman Kramer, Bacteriologist. 

Nominations for the Section officers for 1956-57 are 
as follows: 


Chairman: E. C. Dryden 
Vice-chairman: John Grimmins 
Secretary : Norman Kramer 
Treasurer: Fred Jacobson 
Councilor: Rene Pouchain 

Alternate Councilor: Richard Foster 


Executive Committee : R. Mullar 


A Symposium on Instrumentation moderated by Mr. 
William J. Scarlett of Minneapolis-Honeywell Regu- 
lator Co. was the main event of the March meeting. The 
panel members and topics discussed were : 

Mr. R. B. Reynolds, Taylor Instrument Co.—“Fundamentals 

of Measuring Systems.” 

Mr. L. M. Richardson, The Foxboro Co.-—-What is Available 
for Process Control ?” 


wy 


Mr. T. Workman, General Electric Co.—“Applications of 
Radiation to the Food Industry.” 

Mr. E. J. Guilfoy, Radio Corporation of America—* Metal 
Detection in Food Products and Beer and Beverage In- 
spection.” 

The presentation was outstanding and well received 

by the members. 


OHIO VALLEY.... 


(Gseorge Garnatz, President-Elect of the Institute of 
ood Technologists, acting in his official capacity as 
treasurer of the Finance Committee of the Ohio Valley 
Section Institute of Food Technologists, presents a 
check for $5000.00 to Kenyon S. Campbell, Field Di 
rector, The Ohio State University Development Fund 
as H. D. Brown, General Chairman of the 15th Annual 


Meeting, looks on. 


Garnatz Brown Campbell 

Interest ($300 annually) from the money which is 
deposited with the State of Ohio will be used as awards 
to undergraduate students in lood Technology who 
have made outstanding scholastic achievements. 

lhe Committee on Awards consists of one member 
of the Ohio Valley Section, Institute of Food Tech 
nologists, The Director of Institute of Nutrition and 
Food Technology, and the Dean of the College of Agri 
culture of The Ohio State University. 


OREGON.... 


Dr. E. W. Harvey, Chairman of the Oregon Section, 
has become one of this country’s F.A.O. Interim Com- 
mittee members on Fish Handling and Processing. He 
reports a definite need for cooperation and dissemina- 
tion of information in the field of fisheries among nations 
of the free world. 

The Ernest H. Wiegand Award, presented annually 
hy the joint efforts of the Oregon Section and the Stu- 

(Continued on page 46) 
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“MADE TO MEASURE” aptly characterizes 
Florasynth’s proved and accepted ability 
successfully to apply and produce PURE VANILLA 
EXTRACTS and PURE VANILLA CONCENTRATES 

to the exact requirement of the user—in every 


strength—in true measure of quality, uniformity 


and dependability for production formulas. 


SSS 

Hy LABORATORIES, INC. 
EXECUTIVE OFFICES: 900 VAN NEST AVE., (BOX 12) NEW YORK 62, N. Y. : CHICAGO 6 . LOS ANGELES 21 
Cincinnati 2 - Detroit - Dallas - Memphis - New Orleans 12 - St. Lowis 2 - San Francisco - San Bernardino 


BE SURE TO VISIT FLORASYNTH EXHIBIT—BOOTHS 40, 41, 42—1I.F.F. CONVENTION, ST. LOUIS 
Florasynth Labs. (Canode Ltd.) * Montreal, Toronto, Vancouver, Winnipeg a Agts. & Dist. in Mexico: COMSOLMEX S.A. Mexico 11, D. F. 
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(Continued trom page 44) 
dent chapter, will be presented this year to Robert FE. 
llughes, Jr.. MeMinnville, Oregon. This award is 
given to a senior student, and is based on grade point 
average, Food Technology grades, Food Technology 
activities and interest, leadership, character and profes- 
sional potential 


The Texas Regional Section was indeed fortunate in 
having a “double-barrelled” program of speakers for 
its first meeting of the vear in Houston on March 13. 
Our President, Dr. Cliicorn, gave a comprehen- 
sive picture of the chemicals in foods controversy as it 
looks today, and Dr. Paul Erlandson enlightened the 30 
members present at the meeting with an interesting talk 
on energy conversion and its possibilities in the food 
industry. 

Dr. Clifeorn vividly illustrated the complicated 
dilemma that the food industry and the Federal regu- 
latory authorities face today in finding an equitable for 
mula that will protect the consumer from possible 
deleterious chemicals in foods or food containers and 
which will at the same time not be impractical, ridicu 
lous, and/or contradictory in its scope or intended pur- 
parse. 

Dr. Ierlandson explained the concept of considering 
all matter as being composed of force or energy. Some 
of the more commonly understood types of energy were 
mentioned, but it is obvious that some of the less com- 
monly understood types of energy should become in- 
creasingly important in the future. Although the study 
of energy is more particularly the concern of the power 
producing departments in industry, the food technolo 
gist should be cognizant of the innovations that are 
materializing. .\fter the transition has been mace from 
the experimental to the practical, and plants have been 
set up to effect the harnessing of the atom, we can look 
forward to energy being almost as free and cheap as 
water and air, according to the views of Dr. [rlandson. 

The speaker also described a “nutrino”—a particle of 
matter even smaller than the neutron, which had been 
considered the smallest particle until the nutrino was 
discovered. It seems that the sun emits these particles 
and they pass right through the earth. When knowledge 
of this nature becomes prevalent it will at least be in- 
teresting to watch its application through the imagina 
tions of the cartoon artists and the producers of T. \ 
shows of the “Captain Midnight” variety. 

It was especially enjoyable to hear a talk on this 
atomic energy subject in connection with food produc- 
tion and a future life of abundance, rather than the usual 
terrifying slant of Universal destruction from the con 
centrated energy of a bomb blast. 

\ humorous contrast was added to the Texas Section 
meeting through the impromptu remarks of Colonel 
Charles Lawrence, our l’xecutive Secretary, who was 
His “Army Bueket™ story, in 


Visiting at the meeting 


46 


Which a gravity insulator is used, was in keeping with 
the Texas atmosphere and seemed to relax the group 

Phe program was preceded by an enjoyable cocktail 
hour and steak dinner. 

The next Texas Section meeting will be held on or 
about May 24, 1956, either in Houston or Sugar Land, 
lexas. The tentative plans call for a visit to the very 
modern Imperial Sugar Company plant, followed by a 
dinner and program. The latter will be announced in 
the very near future when plans have been completed 
\n invitation is extended to any IFT member who may 
he in the vieinity of Llouston at that time, 


CHICAGO.... 


The April meeting of the Chicago Section was held 
\pril 9 at the Palmer Llouse. Dr. Stephan S. Nesbit, 
public relations director for the Gerber Products ( 
fremont, Michigan was the speaker. 

Dr. Nesbit’s talk centered around the theme “every 
one’s public relations is determined by the way he does 
things.” Ile pointed out that even though employes are 
the greatest single asset of a company, human resources 
are the least developed of all industrial resources. In 
dustry must be responsive to the needs of its peopl 
and put their welfare first. According to Dr. Nisbet. 
the Big 4+ desires of the average American are: 1, recog 
nition ; 2, opportunity ; 3, security ; 4, wages. 

lhe March meeting was held at the Quartermaste: 
and Container Institute, Chicago, Il.; 191 mem 
bers and guests enjoyed a delicious chicken dinner in 
the (Quartermaster Corps cafeteria. 

Col. Peterman welcomed the Section to the Institut: 
lhe members and guests broke up into small groups 
which toured the Institute’s laboratories. This was an 
especially informative tour, some of the highlights of 
which were: Microbiology group, radiation sterilization, 
ration exhibits, packaging of materials and equipment, 
dehydro freezing of fruit juices, vegetables, meat and 
lish. .\ short movie was presented, along with exhibit. 
of equipment, demonstrating the materials and methods 
used for protecting air drop shipments for the Armed 
Forces. 

Following the tour of the Quartermaster’s facilities, 
the members enjoved a collation consisting of reconsti 
tuted deliydro frozen orange juice, and coffee with cakes 
and sweet rolls made from (M's dry mix formulations 


Chairman Mutschler expressed the appreciation © 
the Section to Miss Dorothy Ann Huber, Mr. V. ©) 
Wodicka, and Col. John D. Peterman, who were re 


sponsible for the arrangements for the March meeting 


PERSONNEL 
Charles G. Ferrari, technical director of the J. K 
~hert Milling Company of Chicago, Illinois, has been 
clected a vice president of the company. Dr. Ferrari 
was formerly director of Chemical Research at (Gseneral 
Mills, Inec., and Assistant to the Vice President in 
Charge of Research at Standard Brands, Inc. 


PEPPER 
CINNAMON 
CLOVE 
MACE 
ALLSPICE 


PEPPEROYAL AND 
SOLUBLIZED SEASONINGS 


In this age of scientific miracles, Griffith's staff 

of chemists enable you to change a good product into 
a delicacy—simply es changing to PEPPEROYAL or 
SOLUBILIZED SEASONINGS. 


Griffith's Solublized Seasoning formulas set a new 

high standard in flavor potency, purity and uniformity. 
By a special extraction process,* Griffith controls flavor 
quality. Blends spice extractives scientifically—with 
predictable, dependable results for spice users! 


Change from the old to the new flavor quality—change to 
PEPPEROYAL OR SOLUBILIZED SEASONINGS. 


Write us for details. 


* PEPPEROYAL is a registered name. 


the 


GRIFFITH 


LABORATORIES, inc. 
Canada—The Griffith Leborateries, Lid. 
THICAGO 9, 1415 W. 37th St. < NEWARK 5, 37 Empire Si. 


aos ANGELES 58, 4900 Gifford Ave. +» TORONTO 2, 115 George Sv. 
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- + « in the public interest 


Establishment of a new Subcommittee on Protee- 
tion from High Energy Eleetrons—to deal primarily 
with problems of protection against very high inten- 
sity electron radiation produced by accelerators—was 
announced by Mr. Lauriston S. Taylor, chief, Atomic 
and Radiation Physics Division, National Bureau of 
Standards, and chairman of the National Committee 
on Radiation Protection. Members will solicit data 
and prepare protection recommendations for instal. 
lations where radiation-producing machines are used. 
Chairman of the group is Dr. Lester Skaggs, Argonne 
Cancer Research Hospital, Chicago. 


Mrs. Harvey W. Wiley, widow of the famous pure food and drug 
crusader, and Commissioner Geo. P. Larrick of the U.S. Food and Drug 
Administration, consider plans for celebration of the 50th Anniversary 
of the pure Food and Drugs Act of 1906, called the most significant 
peacetime legislation in the history of the country. They are examin- 
ing the first copy of the “Food Work Kit” which will aid commemora- 
tion projects in all parts of the country during the year-long celebration. 


The tradition-bound dairy industry was pictured 
recently as lagging behind U.S. industry at large in 
technical development. Despite more than $43 million 
invested by the industry in new plants and equipment, 
the industry has generally been a timid experimenter 
with the automatic control techniques which today 
form the backbone of industrial automation,’’ accord- 
ing to IFT member W. J. Searlett, food industry 
manager for Minneapolis-Honeywell’s Industrial Di- 
vision. He said it was significant that in terms of 
value added by manufacture, the food industry as a 
whole invests only about one-fourth as much as all 
industry in the basic ‘‘tools of automation’’—the 
automatic industrial recording, sensing, and control- 
ling deviees. Mr. Searlett said he saw many advancing 
stages of automation in scattered phases of dairy 
operations. Typical of these is use of electronic eon- 
trols to aseptically can fresh whole milk; use of 
multi-point temperature instruments to monitor a 


FOOD INDUSTRY TOPICS... 


. « « by Norb Leinen 


number of milk storage tanks; and use of electronic 
measurement in production of butter. resulting in 
better flavor and longer shelf life 


Competition is now open for the 156 D&O Achieve 
ment Award, presented annually for outstanding 
contribution to the meat packing industry. The award 
consists of $1,000 and a gold medallion. Any indi 
vidual or corporate member of the industry, either 
active or closely associated (except D&O employees 
is eligible and may submit as many nominations as 
desired. Selection of recipient will be by a panel ot 
six judges, and nominations may be made in all areas 
affecting the industry 
neering. For information on rules and regulations, 
write Dodge & Olcott, Ine., 180 Varick St., New York 


researeh, operations, or engi 


At a meeting sponsored jointly in San Antonio, 
Texas, March 15-16, by IF'T and Southwest Research 
Institute, over 100 scientists heard presentations on 
the anticipated future role of food physics—the name 
given to that branch of the food industry technology 
which can be developed by physical methods. Previ- 
ously, chemistry and chemical engineering have been 
the basis for food technology. Development of elec 
tronics and atomic energy present new opportunities 
to the food industry. For example, tests now being 
conducted may result in better cups of coffee and 
better flavored strawberries. The volatile substances 
which make flavor are being analyzed to learn their 
true nature. The protein content of canned meats, 
cereals, and like substances will be specified more 
accurately if current experiments with nuclear mag 
netic resonance work out. Irradiation as a means of 
sterilization and of preserving foods for indefinite 
periods is ‘*‘promising,’’ but there is felt to be need 
for additional research programs in this field. Ultra 
sonics is believed over-promoted and under-developed. 
(However, speakers agreed this form of food process- 
ing by high frequency sound waves could be applied 
to such food problems as extraeting flavors from 
vanilla and hops for beer production. Other uses 
which have been publicized may be economically 
feasible after additional research.) Copies of the 
Proceedings of this first international meeting of its 
kind are available at $5.00 per copy by addressing 
Mr. ©. W. Smith, Southwest Research Institute, 8500 
Culebra Rd., San Antonio, Texas. 

7 

Southern Utilization Research Branch of the USDA 
Agricultural Research Service is seeking additional 
scientists for research to improve utilization of South 
ern farm crops. The Branech’s research program 
includes fundamental and applied research in the 
chemistry and utilization of cotton, vegetable oils, 
fatty acids, terpenes, and resin acids. The program 
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offers opportunities for chemists, biochemists, physi 


cists, and cotton technologists. Vaeancies at the 
Southern Branch’s Southern Regional Research Lab- 
oratory, New Orleans, carry entrance salaries ranging 
from $3670 to $7570 a year. Persons interested should 
apply to Sth Civil Service Region, 1114 Commerce 
St., Dallas, Texas. For further information about 
career opportunities at the Southern Branch, write 
Dr. (. H. Fisher, chief, Southern Utilization Research 
Branch, 1100 Robert E. Lee Blvd., New Orleans 19, 
La. 
greatest | 
advance | 


CMI Safety Awards were presented to representatives of six can ° t 4 
manufacturing companies at the © MI Board of Governors meeting in 171 mea Seasoning 
New York City, March 5. Receiving engraved plaques for plants re- 
cording no disabling injuries during 1955 were the following, standing 
left to right: Mr. Chas. B. Stauffacher, vice president, Continental Can 
Co.: Mr. Wm. C. Stolk, president, American Can Co.; and Mr. E. B. 

Webster, vice president, Crown Cork & Seal Co., Crown Can Division. 


Seated left to right: Mr. Ralph C. Rosecrance, president, J. L. Clark Scientifically manufactured MAGNA 
Mfg. Co.; Mr. Albert E. Heekin, Jr., president, Heekin Can Co.; and . 

Mr. Elliot Congleton, vice president, B. T. Babbitt, Inc. SPICE CONCENTROLS have modernized 

~~? > the seasoning of meats by making avail- 

‘Perspectives in Food ‘Technology,’’ offered by able the true flavor components of herbs 


Massachusetts Institute of Technology, June 18-29, 
1956, will devote particular attention to some 15 and Spree the most concentrated form 


aspects of modern food technology, which will be known to Science . . . yet easily processed 

presented by means of lectures, demonst rations, and in your own plant. All the flavor is re- 

class participation. For information, write Office of di diately. Gach hateh of 

the Summer Session, MIT, Cambridge, Mass. eased immediately. Eac atch of your 
product is uniformly and identically seas- 

oned. 


Atlas Powder Company, Wilmington, Del., will 
award eight $1000 college scholarships again this year, 


Mr. Ralph K. Gottshall, president, has announced. @ Out perform crude herbs and 


The grants will go to students who will be seniors 


during the 1956-57 college vear, majoring in chemistry spices. 

or any branch of engineering _ Winners of the awards @ Easy to measure — easy to mix. 
will be announced May 15. The program, in which 

38 eolleges and universities have been invited to par- @ No spoilage. 

ticipate this vear, will be administered by the Atlas 

committee on scholarships, headed by Dr. Thos. Ken- @ Cut seasoning costs up to 40%. 


nedy, the company’s director of industrial and publie 

relatio 

one so = Write for the new MM&R booklet — “The 
Announcement of the Second Annual Fatty Acid Greatest Advance in Meat Seasoning.” 


Award ($500) administered by the American Oil 
Chemists’ Society has been made by Chairman H. C. 
Black. This award to degree candidates and recent 
graduates in colleges is given for papers or theses 


MABEE & REYNARD, ING. 


relating to fatty acids and their application. Entries WAI 
will close August 1, 1956, and winner will be an Suppliers of Essential Oile and Fleveore 


nounced September 24. Write Fatty Acid Award 16 DESBROSSES STREET, NEW YORK 13, N. Y., USA, :| 


Committee, A. O. C.S.. 35 E. Wacker Dr., Chicago, Tl. 221 NORTH LaSALLE STREET, CHICAGO 1, ILL, USA. 
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. » « things new under the sun 
Poultry with its freshness guarded by Acronize, the 
antibiotic process, now is available in market areas 
from the East Coast to California. American Cyana- 
mid Co., developer of Acronize, says the process is 
already in use in some of the largest poultry plants in 
the country. Sold to processors under a franchise 
agreement in order to insure that it is used only in 
those plants which maintain high standards of sani- 
tation, the process ean be applied effeetively only to 
fresh-killed poultry. A solution of Acronize is added 
to the iee-slush in the chill tanks where poultry tra- 
ditionally are cooled at the end of the processing line. 
Only trace amounts of Aureomycin are contained in 
Acronize. What little may remain of the antibiotic 
by the time the bird reaches the consumer is destroyed 
by heat in less than ordinary cooking time. Its use- 
fulness as an agent for preserving freshness of perish- 
able foods has been certified by the USDA. 
An improved line of refrigerated incubators which 
provide easier controls and more constant tempera- 
tures has been introduced by Central Scientifie Co., 
1700 Irving Park Rd., Chicago, Ill. Prineipal feature 
is location of heating controls and dials on outside of 
door, enabling operators to perform all adjustments 
(from 5° to 50° C.) without opening the door, thereby 
eliminating temperature fluctuations. Thoroughly in- 
sulated and porcelain enameled throughout, it will 
hold 120 bottles of 190-ml. size or 105 bottles of 300- 
ml. size. Priee is $475.00. 
7 
A dry land adaptation of a Cyclotherm Marine 
Steam Generator makes it possible to obtain 5000 
pounds steam/hour from an over-all floor area of 8’ 
by 7’. This makes it possible to obtain 150 h.p. in less 
than half the space required for the average package 
steam generator. The boiler modulates over an ex- 
tremely wide range with an exceptionally high effi- 
ciency. Designed by Cyelotherm Division, National- 
U. S. Radiator Corp., Oswego 11, N. Y., to rigid 
vovernment specification, this boiler is completely re- 
liable and efficient under the most severe variations in 
operating conditions. It is completely electronically 
controlled. 


A high speed electric girth strapping machine ¢a- 
pable of strapping, bundling, or reinforeing on an 
assembly-line basis, now is available from Permacel 
Tape Corp., New Brunswick, N. J. Designated the 
Permacel 401 electric girth strapper, the machine can 
apply in excess of 700 straps per hour, while at the 
same time automatically compressing material to be 
strapped. The complete wrap is applied automatically. 
Packages up to 12” by 12” with no limit on length 
can be handled. Minimum package size is approxi- 
mately 4” by 4”. The 401 is adjustable to handle 
either hard or soft materials; square or irregular- 
shaped units. It is powered by a 110-volt, single- 
phase A.C. 34 h.p. electric motor. Physical dimen- 
sions are 70” high, 57” wide, and 40” deep. The unit 
weighs approximately 900 pounds. Price is $3,500. 
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F.O.B. point of origin. It also is available under a 
special lease arrangement. 


Simple, fast operating procedures have been built into a new Abbe-3L 
Refractometer introduced by Bausch & Lomb Optical Co., 653 St. Paul 
St., Rochester, N. Y. In one minute, the operator can load, light, and 
look into the instrument to obtain the refractive index of liquids, dis- 
solved solids, and some opaque solids. It will be particularly useful as 
a quality control tool in the food, chemical, and petroleum industries. 
Design innovations make it especially useful for production line opera- 
tion by non- technical workers. Refractive index range is 1.30 to 1.71; 
solids scale reads 0°, to 85°. Price is $695.00. 


A new line of LQ600-200 Bronze Globe Valves, 
rated at 200 pounds steam pressure and at 400 pounds 
water, oil, and gas pressure, has been announced by 
Lunkenheimer Co., Box 360, Cineinnati 14, ©., as 
answering the need for a higher-pressure, throttling 
globe valve. Wear- and corrosion-resistance charac 
teristics are identical with those established by the 
original LQ600 bronze valve which, following 5 years 
of industry-wide tests, is recognized as the most ad 
vanced valve development in years 


This new, portable, low cost strip chart recorder 
operates on a self-balancing potentiometer principle 
With appropriate sensing de 
vices, it will record tempera- 
ture, speed, light, pressures, 
resistance, motion, or any 
variable that can be repre- 
sented by a D.C. millivolt 
signal within its range. De- 
sign features inelude_reeti- 
linear traeings, 100 MV full 
scale, high input impedance, 
excellent reproducibility. 
high stability, 1% accuracy, 
faultless vertical or horizontal 
ink writing, high torque, servo motor, 5’’ pen travel, 
synchronous motor paper feed, sprocket-driven chart, 
table or wall mounting. The instrument is 6” high by 
914.” wide by 14” long, and weighs 15 pounds. Price 
is $291.00, F.O.B. Chieago. Available from ©. H. 
Stoelting Co., 424 N. Homan Ave., Chicago 24, III. 
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An improved line of centrifugal-type pumps de- 
signed for transporting mixtures of abrasive materials 
such as ash, slag, and fly ash from power plants and 
coke from petroleum plants is 
announced by The Allen-Sher- 
man-Hoff Co., 259 E. Lan- 
easter Ave., Wynnewood, Pa. 
Known as the Hydroseal line, 
these pumps are available in 
two types and many sizes. One 
tvpe employs rubber, neo- 
prene, or other synthetic lin- 
ing, and is suitable for pump- 
ing fine solid materials, espe- 
cially where resistance to 
chemical action is important. 


A second type employs hard metal alloy wearing 
parts, and is suitable for handling sharp-edged solids 
that would tend to eut the softer, non-metallie linings. 
The pumps employ the Hydroseal principle to achieve 
high efficiency and extremely low maintenance, even 
under the most adverse pumping conditions. A simple 
change of V-belt drive ratio adapts the same pump to 
a wide range of capacities and heads. 


rs 


A new kit of presterilized expendable components has been developed 
to apply the MF® Millipore Filter membrane to a variety of micro- 
biological analyses. The membrane, which reduces bacteria to its 
surface, is sealed in a sterile plastic unit which is both a filter holder 
and an incubation, or petri, dish. The kit is designed to meet the 
problem of bacteriological water testing under field conditions, and 
to eliminate the shipment of bottled water samples—long recognized as 
a source of gross error and considerable expense. Write Millipore 
Filter Corp., 36 Pleasant St., Watertown 72, Mass. 


Data on two new closing machines has been revealed 
by American Can Co., which designed and manufae- 
tures the rapid-fire equipment. The thousand-can-a- 
minute 210-8R is a self-contained ecan-revolve closing 
machine for double-seaming round eans, and is 
equipped with 8 seaming units in a revolving cage. 
It can be adapted for steam flow closure and gas flow 
closure, and can readily be arranged for close hook-up 
to most fillers to provide smooth can transfer. It is 
equipped with change parts that can easily be removed 
and replaced to permit closing of cans with varying 
heights and diameters. The other closing machine, the 
410-6R2, can close up to 600 round cans per minute. 
It has 6 seaming units mounted in a revolving cage 
and ean be used for steam and gas flow closing pro- 


FINE FLAVOR 


CAKES 


FOR THE FOOD 


GELATINS 


PUDDINGS 


FRIES FRIES 


Developing new and distinctive flavors or sup- 
plying established ones are equally important 
at Fries and Fries. 

Our modern flavor laboratories are staffed 
with highly skilled chemists and technicians 
who have helped perfect the flavorings of many 
fine products found on every supermarket shelf. 

Your inquiry will be given prompt attention and 
treated in strict confidence. 


CINCINNAT! _ 


NEW YORK « 418 E. 9Sist St. © SA 2-2260 
CINCINNATI 110 E. 7Oth St. VA 11-7200 
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cedures. It will close cans ranging from 202 to 404 
in diameter, and 108 to 708 in height. 
POLY-ROCK floor surfacing, claimed to be more 
resistant to acids, oils, solvents, and water than any 
material known, is offered by Plant Maintenance, Ine., 
623 Green Rd., Cleveland 21, O. The product contains 
no asphalt, cement, latex, or other similar ingredients. 
It is produced in a non-slip form and withstands con- 
siderable abrasion equal to most conerete surfaces. 
Even though applied in a thin layer by trowel, its 
toughness in protection of the floor base is stated to be 
outstanding. An additional feature is its speed and 
ease of application without expensive floor prepara- 
tion, equipment, or lengthy shut-down period. 
7 + 


This is “Color Matcher.” a new fluorescent lighting unit that pro- 
vides the equivalent of natural light entering a North skylight at high 
noon—the ideal illumination for precision color tasks. Providing a 
light of the best Kelvin temperature (7500°) for exacting color com- 
parison, the unit is ideal for fruit and vegetable inspection and grad- 
ing. Manufactured by Duro-Test Corp., North Bergen, N. J. 


72 
A practical new device that serves a dual purpose, 

both as a tank sterilizer and as an insect eradicator, is 
offered by Super Mfg. Corp., 29 N. Wacker Dr., Chi- 
eago. Super Air Sanitizer is an effective method of 
spraying chlorine solution or other liquid disinfec- 
tants on the inside surfaces of milk, food, and bev- 
erage storage tanks, vats, kettles, and transport trucks. 
The apparatus consists of a one-quart capacity poly- 
ethylene bottle equipped with a 4-way spray head, 
and connected by rubber hose to an air compressor. 
The average treatment takes only one to 5 minutes. 
Sanitizer unit is sold separately or complete with a 
compressor and motor. A special directional spray 
also is available. Write for illustrated circular. 

7 


Acme Industries, Ine., Jackson, Mich., has an- 
nounced a new line of Flow-Mizer cooling towers in 
capacities from 15 through 100 tons. Features of the 
1956 line of towers include stepped-up capacities and 
increased efficiency through incorporation of the new, 
advanced-design Aeme-Pak. The Acme-Pak consists 
of a series of vertically-mounted steel plates that create 
ideal conditions for water evaporation and fast, effi- 
cient heat dissipation. Companion products to the 
new cooling towers are a line of new Acme evapora- 
tive condensers with many of the same features. 

7 

Froslite, a mold-inhibiting enamel, contains a 

proven fungicide which reduces the tendeney of mold 
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and ‘‘rope’’ growth, making this product an ideal 
paint for interior use in bakeries, dairies, restaurants, 
flour mills, ete. When Froslite is applied as directed, 
mold will not grow on walls, in cracks or crevices, on 
moving equipment, or in food conveying machinery. 
The product, applied by brush or spray, dries quick- 
lv, free of any paint odor that might taint food 
products. In addition to preventing mold growth, 
Froslite also provides a brilliant and permanent white 
enamel finish that resists smoke and fumes and stands 
up under frequent washing. 
7 


A new felt with many applications in wet and dry 
filtration, FEON filter felt combines high chemical 
and temperature resistance with very high bursting 
strengths, plus the filtering characteristics of a felt, 
at a cost approximately that of a wool felt. FEON 
Orlon withstands temperatures up to 300° F., has 
excellent resistance to strong mineral acids and oxi 
dizing chemicals, is unharmed by most common sol 
vents, oils, greases, and acid salts, and has fair 
resistance to weak alkalis. It is excellent for hot 
corrosive fumes. Since it contains no bonding resin, 
it may be used for any chemical or temperature prob 
lem where Orlon itself is recommended. Available as 
yard goods or tailored to fit any type of filtration or 
dust collection equipment. 


The Kar-Flo, manufactured by Link-Belt Co., 307 N. Michigan Ave., 
Chicago 1, IL, takes a standard railroad boxcar weighing up to 150,- 
000 pounds loaded, locks it in its grasp on a steel structure, and then, 
by means of a gentle oscillating, or rocking, motion of only 3” at the 
ends of the car, empties the load. The visible portion consiste of a 
pair of rails mounted on a platform next to the receiving hopper, and 
an operator's platform with control center. The entire unit can be 
installed in a pit only 7° 3” deep. Write for Folder 2645. 


Designed to elevate loads up to 750 pounds for 
dumping heights in excess of 60”, the Tubar Hi-Dump 
hydraulic dumper combines ruggedness, stability, and 
ease of operation with assured safety features. Avail 
able in portable or permanent models, it is equipped 
with telescopic or straight mast, and is equally effi- 
cient when powered by a 12-volt automotive batter) 
or plug-in electrie motor. Write Uhrden, Inc., P. 0. 
Box 193, Dennison, 0. 

An exclusive new type of polyethylene film guaran- 

teed pinhole-free has been announced by Chase Bag 


| 
Si j 
~ 
A 
|| 


FOOD TECHNOLOGY, MAY, 1956 


Co., 309 W. Jackson Blvd., Chicago 6, Ill. Pinhole 
free polyethylene has wide application for bag, drum, 
box, and barrel liners. Write for complete information 
and samples of Polytex-phf. 


Control Blect Git 


hey 


Concrete block at left has been treated with LOSORB, a low-cost 
moisture-proofing additive recently introduced by Pennsylvania Indus- 
trial Chemical Corp., Clairton, Pa. Addition of only 2%, to 4° of the 
product reportedly permanently decreases by about 50°; the permea- 
bility of concrete blocks, mortar, plaster, stucco, and concrete. LO- 
SORB also minimizes crack frequency, makes the mix more plastic and 
easier working, acts as a lubricant in molding, minimizes shrinkage in 
curing, and prevents stucco from drying and cracking before the con- 
crete base cures thoroughly. Industrial steel supported on concrete 
treated with LOSORB is permanently protected from corrosion by 
moisture absorbed from the earth. 


A new Noreleo Flow Proportional Counter effec- 
tively detects and measures all elements down to and 
including magnesium (#12), is extremely sensitive, 
has a high counting rate exceeding 60,000 counts per 


second for soft radiation, and has excellent reprodue- 
tion qualities, according to announcement by Instru- 
ments Division, North American Philips Co., Ine., 
750 S. Fulton Ave., Mt. Vernon, N. Y. The device is 
designed for use with the standard Noreleo X-ray 
Spectrograph and Helium Attachment when the latter 
is required, A special harmless gas flows through the 
interior of the counter 

Piatecoils, heat-transfer units designed to replace 
pipe coils in industrial processes requiring the appli- 
cation or removal of heat, now are available in several 
special alloys (Type 316 stain 
less steel, Monel, Carpenter 
20, Hastelloy ‘B’ and *C’, and 
nickel) to extend their appli 
cation in corrosive, highly 
acid, and other specialized in- 
dustrial processes. They con 
sist of 2 embossed metal sheets 
welded together to provide a 
preformed channel for the 
flow of heating or cooling 
media. Shown is a stainless 
steel unit that has served 
continuously for more than a year without requiring 
cleaning. Write Tranter Mfg., Inc., c/o R. E. Jaqua, 
101-111 Garden St., S.E., Grand Rapids 2, Mich. 


(Continued on page 55 


HOW NEW AO HAND REFRACTOMETER CUTS COSTS 


TEMPERATURE 
COMPENSATION 


Automatically eliminates time and 
error possibilities likely with tem- 
perature correction charts and 
thermometers. 


EASY-TO-READ SCALE 


Unusually clear eyepiece image 
assures reading accuracy to 49 
of one percent. Dividing line 
appears in sharp contrast even 
with dark colored liquids. Scale 
graduated in increments of 70 
of one percent, has range of 
0-30% sucrose (or degrees 
Brix). 


ANYONE 
CAN USE IT 


New AO Hand Refracto- 
meter is fast... low cost 

. requires no special 
training, no computations 
. . « direct reading scale 
gives immediate, accurate, 
on-the-spot determinations. 


Refractometric determinations are important in 
BUILT-IN your pick or pack problems. The new AO Hand 
Refractometer will save you time, effort and money 
... here’s how. 


BUILT-IN 
ILLUMINATION 


No need to rely only on external light. Use 
instrument 3 ways; with built-in illumina- 
tion, with external light source, and by 
use of reflection technique for analyzation 
of opaque solids. 


Dept. E 190 


Please send full information on the sew 
AO HAND REFRACTOMETER. 


Name 
Address 
City Zone State 
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Baked Goods Pharmaceuticals 

Confections  Powdersand 
Desserts Dry Mixes 
Dough and Puddings 

Flour Mixes Soft Drink Powders 3 

Gelatin Spice Mixes 

lee Cream Powders Tablets 

Ieings Vitamins 


Medicines Wafers 


Felton’s complete line of FELCOFIX powdered flavors offers you the best 
answer to the problem of permanently flavoring all kinds of dry, semi-dry or 
powdered products . . . completely eliminating that old shelf-life bugaboo! 


These outstanding flavors are supplied as dry, perfectly 
homogeneous powders that remain fresh, true and delicious even when used in 
mixtures containing acids, sugars and other reactive ingredients. 


Their concentration and lasting power are equally amazing, 


and result in economies that are important to your profits. 
It will pay you to try our FELCOFIX flavors without delay! 


FLAVORS ¢ ESSENTIAL OILS © AROMATICS 
EK] | ON CHEMICAL COMPANY, INC. 
599 Johnson Ave., Brooklyn 37, N. Y. 


*FELCOFIX is o trade mark PLANTS: BROOKLYN, N. Y. * LOS ANGELES, CAL. * MONTREAL, QUE. * VERSAILLES (S & ©) FRANCE 
of Felton Chemical Co., Inc. SALES OFFICES: ATLANTA * BOSTON © CHICAGO * CLEVELAND © PHILADELPHIA * ST. LOUIS * TORONTO 
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Recently introduced by E. Machlett & Son, 220 E. 
25rd St., New York 10, N. Y., isa handy, inexpensive ao SIX DECADES ms 
alkali and acid-proof pump called EMSON Siph-O- Ps . 
Pump, whic h pe mits the pouring of acids and othe : OF SERVICE TO . 
liquids without lifting or tilting the container. Be- 4 e 
sides the obvious advantage of safety, the firm says p ; 
te f FOOD TECHNOLOGISTS 
the unit permits far more control and accuracy in 
dispensing dangerous or expensive liquids in that 60 years of specialized experience in the - 
Siph O-Pump has a triple action it pumps, it stops, i manufacture of powdered vanilla products an 
and it siphons back in the event of over-filling. Ph, Pr by 


- i David Michael has long since mastered the 
. special skills and techniques to create new 
’ and highly individual flavorings to fill any 
specific need, and have been the acknowl- 
* ; i eged leader in the vanilla field for 60 years. 
AU 
; aa us Let us develop a custom-made flavor for 
. Ww your product in our laboratories and testing 
kitchen, Research is our keynote—let it work 
Some of the foods that can be packed and cooked in the new boilable 
transparent bags produced by Standard Packaging Corporation's Flex- DAVID MICHAEL & co., INC. 
Vac Division are, top row, left to right: vegetable soup, beef stew, 3743-63 D Street - Philadelphia 24, Pa. 


tomato soup, spaghetti sauce, corn on the cob. Middle row: shrimp, : . 
sausage, carrots, frankfurters. Front row: scallops, butterfly shrimp. Suite 2204 * 203 N. Wabash Ave., Chicago 1, Ill. 


Advantages claimed for the Flex-Vac pouches, employing Polyester CANADA 

plete elimination of cooking odors, no appreciable loss of weight during 801 St. Clarens Ave., Toronto 

cooking or heating, and no utensils to be washed. The firm is located 

in Clifton, N. J. 

man Chemieal Produets, Ine., Kingsport, Tenn., 1s 

suggested in a brochure for formulators and manu- 

facturers of wax-containing industrial and consumer 

products. Important physical properties of the 2 types 

of Epolene, emulsifiable (E designation) and non- 

emulsifiable (N designation), are listed in the bro- 

chure along with comprehensive tables of their com- 

patability with other synthetic waxes, natural waxes, 

resins, and dyes. The characteristics of Epolene- 

fortified paraffin are described in a series of graphs. 


A research report released by Morton Salt Co., 120 
S. LaSalle St., Chicago 3, Ill., reprints this firm’s pre- 
sentation on salt as a margarine ingredient as pre- 


| 
sented at the Second Annual Margarine Research | 
Top photo shows spray-dried skim milk particles, enlarged 8 times, Symposium. The report presents data showing chemi- 
while beneath is an actual photograph of agglomerated particles, en- ord 
larged 8 times, after passing through the new Instantizer, recently cal and physical composition of available margarine 
developed by the Dairy Equipment Division of Blaw-Knox Co., Mora, fan 
Minn. Clustering of particles reportedly permits rapid dispersal of salt, ¢ ffect of impuriti¢ S in salt on flavor and kee ping 
powdered foods in water. The machine is effective on nonfat milk solids, qualities of margarine, and quality control methods 7 
whole milk solids, chocolate milk, and many other types of homo- th 
geneous blends or dry mixes. Bulk density of nonfat milk powder useful in evaluating margarine salt quality. | : 
decreases about 50°) from an average of 65 to 70 grams per 100 cc. to 
about 35 grams. The unit uses approximately 100 pounds of steam per 7 7 = 
hour; 2 connected electrical hp., and compressed air at 60-80 p.s.i. 5) 
It will handle powder directly from a drying process or from storage. 


of sterilizing agents for bottle washing in food and ‘ 
beverage plants, is described in Bulletin 1920, avail- 
able from Proportioneers, Inc., 345 Harris Ave., 

A wide range of possible applications for Epolene, Providence 1, R. I., or the national distributors, | 
a new line of polyethylene waxes developed by East- Klenzade Products, Inc., Beloit, Wis. 


powder ready for packaging, based upon nonfat milk production figures. displacement chemical feeder for controlled injection | | 


. the literary corner 
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Easy defeathering and better bloom are advantages 
gained by use of Oakite Composition No. 53 in the 
poultry-scalding bath, according to a Service Report 
recently published by Oakite Products, Ine., 157 Ree- 
tor St., New York 6, N. Y., manufacturers of cleaning 
and sanitizing compounds for the poultry industry. 


The story on the several models of Royson Identi- 
charts — automatic devices that print identifying 
marks on strip charts from a remote point to show the 
time or in what sequence conditions oceur during 
process, test, or control work — is presented in a 4- 
page, illustrated bulletin available from Royson En- 
gineering Co., Hatboro, Pa. Described are Model RI-1 
that prints up to a 6-digit serial number, Model R1-2 
that prints date and time to the nearest minute, and 
Mode! RI-3 that prints numbers or letters selected by 
the operator from a remote point. 


Ilow industry is cutting costs, saving time, and 
increasing sales with photography is described in a 
new 16-page booklet on in-plant industrial photog- 
raphy released by Graflex, Ine., 154 Clarissa St., 
Rochester 8, N. Y. The case history booklet, ‘* Indus- 
try Cuts Costs with ‘In-Plant’ Photography,’’ cites 
successful applications of photography to solve sales, 
manufacturing, engineering, and design problems. 
Both large and small companies are included in the 
case histories. Request on company letterhead. 

7 

How ten different organizations, each in a different 
line of business, are saving money with P-A-X, the 
privately-owned, rent-free dial telephone system used 
exclusively for ‘‘inside’’ calls, is explained in 12-page 
booklet, *‘10 Ways to Cut Costs with Inside Tele- 
phones,’’ prepared by Automatie Electrie Co., 1033 
W. Van Buren St., Chicago 7, Ill. 

A high-capacity, volumetric, chlorine gas feeder 
which accurately controls and meters chlorine gas 
under vacuum (in; the dry, non-corrosive state) to 
produce and deliver chiorine-water solution to the 
point of application (at rates up to 8,000 pounds per 
24 hours maximum) with a standard meter range of 
1 to 10) is deseribed in 4-page Bulletin 840-J8A issued 
by Builders-Providence, Inc., a division of B-I-F In- 
dustries, Ine., Providence, R. I. 

7 

Bulletin 928, Corrosion Resistance of Pfaud- 
ler Glassed Steel to Acid Solutions,’ (ineluding nitric, 
acetic, sulphuric, hydrochloric, and phosphoric acids ) 
is offered by The Pfaudler Co., Rochester 3, N. Y. 

7 

The complete line of Torit cabinet cloth filter and 
cyclone separator type dust collectors is pictured and 
described in a 16-page catalog issued by Torit Mfg. 
Co., 287 Walnut St., St. Paul 2, Minn. Included are 
reasons why dust collectors are essential to industry, 
how unitized collectors save money, and how they can 


be used. 
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The first of a series of reprints and publications on 
coffee, resulting from research projects sponsored by 
The Coffee Brewing Institute, Inec., has been released 
by the Institute, 551 Fifth Ave., New York 17, N.Y. 
The initial booklet, entitled **‘The Effect of Water 
Impurities on the Flavor of Brewed Coffee,’’ appeared 
originally in Food Research, Vol. 20, 598 (1955). The 
water study was conducted in the Department of Food 
Technology at MIT by E. E. Lockhart, ©. L. Tucker, 
and M. (. Merritt. 

A new series of bucket elevators called ** Buckels’? 
for lifting vertically bulk materials is deseribed in a 
catalog available from The Bucket Elevator Co., 360 
Springfield Ave., Summit, N. J. The catalog illus- 
trates an exclusive Buckel feature—one entire side of 
the conveyor elevator casing is removable in conveni 
ently handled panels for quick and thorough clean- 
ing. Standard Buckels are manufactured in all stain 
less steel as well as carbon steel construction, and in 
5 basie models for elevating bulk materials from 4’ 
to 50’, and to handle capacities from zero to 30 CFM 

7 


The Proceedings of the Fourth Annual Meeting of 
the Agricultural Research Institute, held in Washing- 
ton, D.C., October 17-18, 1955, are available upon 
writing Agricultural Research Institute Office, 2101 
Constitution Ave., N.W., Washington 25, D.C, 

“The Future for Industrial Research,’’ a speech 
given at the recent Ninth Annual Conference on the 
Administration of Research, Northwestern University, 
by Mr. E. D. Reeves, executive vice president, Esso 
Research and Engineering Co., has been published in 
attractive format by Midwest Research Institute, 425 
Volker Blvd., Kansas City 10, Mo. The complete Pro- 
ceedings of the Conference is available from New 
York University Press, Washington Square East, New 
York 3, N.Y., at $4.00. 

The Proceedings of the August 1955 International 
Conference on Peaceful Uses of Atomic Energy, held 
in Geneva, Switzerland, and attended by approxi- 
mately 1,200 scientists from 72 nations is available 
in a 16-volume set. Price of the individual volumes 
ranges from $5.00 to $10.00. For information, write 
Sales and Circulation Section, United Nations, New 
York City, or Sales Section, United Nations, Geneva, 
Switzerland. 

New 6-page Bulletin H-55 on use and selection of 
Industrial homogenizers has been prepared by Man- 
ton-Gaulin Mfg. Co., 44 Garden St., Everett, Mass. 
It shows features of the Gaulin Homogenizer, cut- 
away views of the construction, and specifications. 
There is a capsule ‘‘Theory of Homogenization’’ and 
information on the various types of products which 
can be handled. Also included is a description of the 
5 special Gaulin valve designs for handling fluid, 
viscous, slightly abrasive, and very abrasive products. 
The firm also announces availability of bulletins P-55, 


FOOD TECHNOLOGY, MAY, 1956 


describing the Gaulin Horizontal Triplex Pump, and 
S-M-D-55 on the new Gaulin Sub-Mieron Dispenser. 
+ 
A 12-page brochure from Canada, entitled ** Ento 
mology Laboratory Biological Control Investigations,” 
sets forth that nation’s program of controlling de 
structive insect pests and noxious weeds through use 
of parasitic and predacious insects, and inseet disease 
organisms. Officer-in-charge of the Laboratory, lo- 
cated at Belleville. Ontario, is Dr. B. P. Beirne. Fur 
ther information and literature on this and other 
phases of investigative work of the Canada Depart 
ment of Agriculture may be obtained by writing to 
Dr. K. W. Neatby. director, Science Service, Science 
Service Bldg., Carling Ave., Ottawa, Ontario, Canada. 
A colorful, 6-page booklet on the Scotsman Super 
Flaker line of crushed ice machines is being offered 
by American Gas Machine Co.. Division of Queen 
Stove Works, Ine.. Albert Lea, Minn. The booklet 
covers the complete line in 8 different capacities rang- 
ing from maximum output of 200 pounds to 2,000 
pounds per day. Automatic Storage’? models with 
self-contained stainless steel bins are shown, as well 
as ‘*Continuous Flow’? types that produce ice direct 
to bins, coolers, or other containers. 
The text and illustrations of a recent talk given be- 
fore the Instrument Society of America on faetors 
voverning accuracy in controlled volume pumping are 
presented in bound Technical Paper No. 65, available 
free of charge from Milton Roy Co., Station M, 1300 
KEK. Mermaid Lane. Philadelphia 18, Pa. Test pro- 
cedures and results of separate investigations into 
metering accuracy are recorded. The firm also offers 
Technical Paper No. 64, describing several practical 
systems for process and waste water treatment utiliz- 
ing controlled volume pumps to meter chemicals and 
additives. 
+ 
The Proceedings of the Ninth International Con- 
gress of Refrigeration held in Paris, August 31-Sep- 
tember 8, 1955, are announced as available. For in- 
formation on price and other details, write Institut 
International du Froid, 177 Boulevard Malesherbes, 
Paris-l7¢, France. 
From American Meat Institute Foundation, 939 
&. 57th St., Chieago 37, LL, comes word of the availa- 
bility of reprints of the following papers by Institute 
staff members: **The * Minute’ Streptococci: Further 
Studies on Their Nutritional Requirements and 
Growth Characteristics on Blood Agar ;’’ ‘* Reciprocal] 
Replacement of Oleie Acid and CO, in the Nutrition 
of the ‘Minute’ Streptococci and Lactobacillus le ich- 
mannii:’’ ** Folie Acid Nutrition of the ‘Minute’ 
Streptococei:"* A Study of the Methylene Blue and 
Oxygen Inhibition of Pyruvate Oxidation by Miero- 
coceus pyogenes var. aureus:”’ ** Tellurite-Glyeine 
Agar: A Selective Plating Medium for the Quantita- 
tive Detection of Coagulase-Positive Staphylococci ;’ 
‘*Vitamin Nutrition of the Staphylococci with Spe- 
cial Reference to Their Biotin Requirements ;’’ and 
“Significanee of Streptococci in’ Canned Hams.”’ 


Behind the symbol of the 


Retort stands three 

generations of family pride 

and “know-how” in Essential 
Aromatics, natural and synthetic 
flavors, perfumer’s specialties. 
Made in the West’s most 
modern plant. The Retort is 
your guide to dependability. 


F. Ritter & Co. ' 
Los Angeles 39, California 
Branch Offices in Principal Cities 


Write to Dr. H. R. Kraybill, vice president and diree- 
tor of Research and Edueation of the Foundation. 
A new, 16-page issue s **LAB-ORATORY” 
and an enlarged 1956 editic.. -¢ its Chromatography 
Catalog are announced by Schaar & Co., 754 W. Lex- 
ington St., Chicago 7, Ill. New catalog items shown 
for the first time include Tube Set-Ups, Fraction Col- 
lectors, Eleetrie Desalter, Solvents, Chemical Adsorb- 
ents and Ion Exchangers, Distillograph, and Chro- 
matogram Attachments for Spectrophotometers. 
A new free Service Bulletin, *‘The Question of 
Chronological vs. Physiological Aging in Industry,’’ 
published by Occupational Health Institute, Inc., 6 
E. 39th St., New York 16, N. Y., is designed to help 
management and labor reach a practical solution of 
the significant problems posed by the increase in the 
life span of today’s workers. 
More than 7,000 trade, business, prefessional, sei- 
entifie, labor, social welfare, fraternal, etc., organiza- 
tions are listed in the first edition of the Encyclopedia 
of American Associations, price $15.00, published by 
Gale Research Co., 247 Kenworth Rd., Columbus 14, O. 


- + « meeting hall and conference room 

Atlantie City’s Hotel Traymore will play host to 
the 47th Annual Convention of the Flavoring Extract 
Manufacturers’ Association of the United States on 
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May 13-16, 1956. Ineluded on the program will be a 
report of the Scientific Research Committee by Dr. 
A. S. Wendt. report of the Food Additive Committee 
by Mr. Harold Janovski, a talk on Spray-Dried Fla- 
vors by Mr. J. M. Wenneis, and a talk on the Stabili- 
zation of Citrus Oils and Beverages by Dr. David 
Jorysch. All of the foregoing are members of IFT. 
Chairman of the Convention is IFT member Robert 
Krone of Fritzsche Brothers, Ine. 

The non-power industrial applications of nuclear 
energy will be explored at an Industrial Nuclear Teeh- 
nology Conference at the Museum of Science and In 
dustry in Chicago on May 15-16, 1956. Some of the 
nation’s leading nuclear scientists will participate in 
the meeting, sponsored jointly by Armour Research 
Foundation of Illinois Institute of Technology and 
Nucleonies magazine. The opening day will be de 
voted to discussions of radiation sources and chemical 
applications. The second day’s program will deal with 
biological applications. industrial applications, and 
instrumentation. Write Armour Research Founda 
tion, 10 W. 35th St.. Chieago 16, II. 


An International Meeting of Fish Processing Tech 
nologists, organized by the FAO Interim Committee 
on Fish Handling and Processing, will take place at 
Rotterdam, The Netherlands, from 25 to 29 June. 
1956. Although invitations have been issued officially 
to the 72 Member Governments of FAO to send dele- 
vates, the meeting will be open to any fishery technol- 
ogist who wishes to attend. Featured will be a Sym- 
posium on the Chilling of Fish which will deal with 
use of antibiotics, bacteriostatie ices and dips, brine 
cooling, sea water ice, scale and crushed ice, and fresh 
fish quality assessment, using organoleptie and objec 
tive methods. Fishery technologists who wish to at 
tend the meeting should notify the secretary of the 
Interim Committee, Dr. Ernest Hess, chief, Technol 
ogy Branch, Fisheries Division, Food and Agriculture 
Organization of the U. N., Viale Delle Terme di Ca 
racalla, Rome, Italy. 
“Unit Processes in the Fatty Oil, Soap, and De- 
tergent Industry’’ will be the theme for the eighth 
annual short course sponsored by the American Oil 
Chemists’ Society at Purdue University, Lafayette. 
Tndl., July 16-20, 1956. Registration fee for the course 
is $50. Rooms will be available at the Purdue Me 
morial Union Building on a daiiy rate basis. Regis- 
tration forms and further information ean be obtained 
from the Society *s office. 35 E. Wacker Dr., Chieago 
1, Ill. Advance registration is required. 
The annual technical short course conducted by St. 
Louis Univeristy for the Society of Industrial Pack- 
aging and Materials Handling Engineers will be held 
in St. Louis, October 22-25, 1956. The short course 
will be held in the city’s downtown Kiel Auditorium 
in conjunction with the annual Protective Packaging 
and Materials Handling Competition and the Indus 
trial Packaging and Materials Handling Exposition, 
both also sponsored by SIPMIIE, whieh will be held 
Dean Stephen W. Vasquez of 


in the same building 
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the School of Commerce and Finanee of St. Louis Uy 
versity is coordinator of the short course. For info, 
mation, write G. Cornwall Spencer, 30> N. LaSalle 
St.. Chicago 2. Hl. 


- + « building up and branching out 

Almost complete recovery of current records was 
made from the charred ruins of the Curtiss ¢ andy 
Company office building, destroyed by fire February 
22. Losses to the building, and all equipment were es 
timated at $1,250,000. The firm’s Chicago plants con 
tinued in full production and maintained shipments 


on schedule. 
> 


Consolidated world sales of Abbott Laboratories iy 
creased 4% to reach a record high of $91,706,000 in 
1955. Earnings increased 11° to $9683 000, or $2.48 
per common share. Abbott’s 1956 expansion program, 
calling for expenditures of $3,500,000, includes a new 
chemical manufacturing building at the North Chi 
cago main plant, a new manufacturing plant in Ar 
ventina, expansion of the Montreal manufacturine 
plant, and a new sales and warehouse unit at Toronto 

Plans for erection of the world’s largest pyrethrum 
extraction plant outside of the U.S.” in’ Nakuru 
Kenya, Africa, have been laid before American and 
European manufacturers of equipment, it) was an 
nounced by African Pyrethrum Development, Ine 
fo Pine St.. New York City. Capacity of the plant is 
expected to be 2500-3000 tons of flowers a vear, and 
is planned for future expansion. The extracted prod 
uet is pyrethrin, an active agent in the daisy-like 
blooms which, when blended into aerosol and other 
sprays, forms an insecticide harmless to warm-blooded 
life. The U, 
African production. 


currenths imports about 65% of total 


An offering of 194,155 shares of common stock ol 
Riegel Paper Corporation to current stockholders was 
announced recently by Mr. John L. Riegel, board 
chairman. At the same time, the firm is making an 
underwritten public offering of $6,000,000 of 37.5% 
debentures. Purpose of the issue, expected to add 
almost $11,500,000 to the general funds of the paper 
firm, is to permit expansion in pulp and paper-makine 


facilities. 
ss = 

Announcement of the formation of Whitman Lab 
oratories was made recently following a meeting of 
the ineorporators and stockholders in Norwich, N.Y 
Whitman Laboratories will engage in the manufacture 
and sale of chemicals and food produets, initially con 
centrating its activities in the industrial chemical 
field. The firm will act as exclusive midwestern, west 
ern, and southern sales agent for Beech-Nut Packing 
(Company on vinyl acetate resins. In addition, Whit 
man will serve as national broker for Sheftield Chem 
ical, Division of Sheffield Farms Co., Ine.. on indus 
trial easeins, and will represent nationally Chemo 
Puro Mfg. Corporation on industrial preservatives 
and chemicals. Officers of the new company, located 
at 11S. Broad St., Norwieh. are: John G. Brereton 
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president and treasurer; Walter B. Kinney, viee pres 
ident; and Elizabeth F. Brereton, secretary. 
A new subsidiary to handle its expanding flavor 
business has been established by Perry Bros., Ine., 
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for perfume specialties and raw materials. 


known primarily 
The new 
Perbro Laboratories division of the firm will manu 
facture a wide line of essential oils and flavor bases 
for the pharmaceutical, beverage, and food fields. 

R. G. Moench & Co., Ine., manufacturers of indus- 
trial foods and chemicals, moved into their new office 
building on April 12. Their new address is: 89 Ter 
minal Ave., Clark, N. .J 


the human element 


Three investigators in the elveerine research field 
were honored at the January annual meeting of the 
Glycerine Producers” Assn. Top award of $1000 and 
honor plaque went to Dr. Reed A. Gray, Merck & 
Company plant physiologist who discovered that  in- 
corporating glycerine in streptomycin formulations 
increased absorption of the antibiotic by plants and 
enhanced its effectiveness against the common bacte 
rial blight of beans. Dr. Eugene P. Kennedy, Univer 
sity of Chicago biochemistry prot ssor, received see 
ond award ($300 and honor plaque) for his study of 
the biosynthesis of phospholipids, including the role 
of glycerine derivatives as precursors of these eom 
pounds. Third award ($200 and honor plaque) was 
won by Dr. Karl H. Lauer, University of Alabama 
chemistry professor, for a process using slaked lime 
in glycerine-water solutions to convert sodium sulfate 


into eaustie soda. 


Mr. George B. Hamilton 
has been elected vice presi 
dent in charge of the Ae’cent 
International Division of In- 
ternational Minerals & Chem 
ical Corp., Chicago, suceeed 
ing Mr. J. R. T. Bishop, who 
died early this vear. IFT 
Hamilton, a dairy 
technology graduate of Towa 
State College, joined Interna- 
tional in 1947, and has been 
general manager of Ae’cent 
International sinee 1952. He 


member 


. the Ac’cent is on 
Hamilton has played a key role in the 
levelopment and marketing 
of the produet as a food seasoning. 

In a move signalizing expansion of its research ac 
tivities, A. E. Staley Mfg. Co., Decatur, IIl., has ap 
pointed Dr. Thos. L. Gresham vice president in charge 
of research and development. Dr. Gresham, 49, who 
resigned as director of Organic Chemicals and Engi 
neering Research for the B. F. Goodrich Company to 
accept the new post, is author of more than 20 tech- 
nical publieations and has patented 32 separate ehem 


ical processes. 


LOOK TO TWITCHELL FOR 


First introduced over 10 years ago, Twitchell’s Caramel 
Color is now used by leading food manufacturers 
throughout the country. It is a clean, natural coloring, 
completely made from dextrose. Twitchell’s Caramel 
Color is particularly suited for use in dry food prepa- 
rations to produce a rich color, from a light tan to 
dark brown. 


Typical Uses 
Powdered Desserts Dehydrated Soups 
- Dry Cake Mixes + Bouillon Powders 
+ Powdered Coffee and other beverages 


* Powdered Gravy Seasonings 


Dr. Bernard L. Oser, vice president and director of 
Food Researeh Laboratories, Inc., 48-14 33rd St., 


Long Island City, N. Y., has 
completed the task of editing 
the 1956 Directory of the 
American Council of Inde 
pendent Laboratories, Ine 
The 100-page volume, with 
book binding, includes seope 
sheets for 67 member labora 
tories and details of facilities 
and serviees of members. He 


is presently on a ’round-the 
world trip, which will c¢ulmi Oser 
nate with the late Spring for ACIL ... a world 
Amsterdam of the cruise for Bernard L. 
International Vitamin Commission 

Dr. Gerald Reed has been appointed director of re 
search of Red Star Yeast and Products Co.. Milwau- 
kee, Wis., succeeding the late Dr. F. J. Rudert. Dr. 
Reed, a member of [FT, is a graduate in biochemistry 
of the Universities of Berlin, Mun.ch, and Prague, 
and has been active in the U.S. food and pharmaceu 


. after editing 


meeting in 


tical industry since 1938 
The appointments of Mr. C. F. Lausten as general 
manager of the equipment division, and Mr. R. B. 


(Continued o1 
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FOR MEMBERS ONLY 


DIRECTORY OF MEMBERS 1956 


The Institute of Food Technologists 


This Edition of the Directory is in Four 
Sections. 


Section | lists alphabetically each member 
of the Institute followed by: 


(a) Highest academic degree held 

(b) Mailing address 

| (c) Organization with which affiliated 
(d) Position or field of interest 


Section II lists student members by schools 


Section III lists companies and other or- 
ganizations with which members are affiliated 


Section IV lists all non-member subscribers 
to Food Technology 


This Directory is published for the sale to and for the use of 
MEMBERS only at $2.00 per copy. Order from 


INSTITUTE OF FOOD TECHNOLOGISTS 
176 West Adams Street 
Chicago 3, Illinois 
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Thompson as general manager of the general manu 
facturing department of American Can Company 


were announced recently 


Mr. Jesse G. Heiges, with the firm since 1950, has 
been elected secretary and general counsel of Chas 
Pfizer & Co., Inc., Brooklyn, N.Y. 

ss + 


Dr. Jack K. Krum has bee» 
appointed assistant technical 
director of Sterwin Chemicals 
Ine., 1450 Broadway, New 
York 18, N. Y. [FT member 
Krum, who will work with 
Dr. R. Sherwood, vice 
president and technical direc 
tor, was research chemist for 
National Biseuit) Company 
from 1952 until joining Ster 


. Krum... from 
Nabisco to Zimco win 


The Pfaudler Company, Rochester, N. Y., an 
nounces the following appointments: Mr. Alton L. 
Gray, with the firm since 1922, and most reecentl) 
Rochester district sales manaver, to assistant weneral 
sales manager; Mr. Edgar N. Fox, Jr., to Rochester 
district sales manager; Mr. Dewey R. Holcombe to 
manager of the Chemical Equipment Sales Depart 
ment; and Mr. Rudolph A. Bender, Jr., to manager 
of the Brewery Sales Department 

Newly elected vice presi 
dent in charge of sales for the 

White Cap Co., 1819 N. Ma 

jor Ave., Chicago, is Mr. Rob- 

ert P. White, previously sales 
manager for the firm’s central 
and south-central territories 

Replacing member White 

in the latter post is Mr. Jack 

Scanlon, a White Cap sales 

representative since 1950. 


. a new hat for 


White Cap’s White 


Mr. Frank N. Pond, formerly with Old Maltine 
Co., Fritzsche Drothers, and Do lee & Olcott. has been 
named sales manager ol Dominion Produets, Ihe. 
Long Island City, N. Y 

Appointment of Mr. John B,. Bowman as vice pres 
ident, Sales, and Mr. Louis W. Schumm as vice pres 
ident, Manufacturing, were announced recently bs 
Ekeo-Aleoa Containers Ine. The new officers will be 
located at the company’s new #5 million plant near 
Wheeling, LIL, as soon as the plant has been completed. 

Appointments announced by Beekman Instruments, 
Ine... South Pasadena, Calit., include the following: 
Mr. Lee Cahn, formerly chief project engineer, to 
product line supery isor for Infrared Spectrophotome 
ters: Mr. Phil Evans, formerly assistant sales man 
ager in charge of technical sales for Scientific Supply. 
Seattle, Wash., to sales engineer for Infrared Spectro 
photometers; and Mr, Michael S, Dayton, recent!) 
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product manager for flight) reference systeus with 
Lear, Ine., Grand Rapids, Mich. to sales manager of 
the company’s Arga Division. The latter Division re 
cently purchased the entire inventories of mechanical 
and electro-mechanical components manufactured by 
Belock Instrument Corp., New York City. 
Mid-West Metallic Products, Inc., 2100 Payne Ave., 
Cleveland, O., has announced formation of a material 
handling division with Mr, T. R. Mutto as manager 
The firm will produce the entire line of aluminum 
shipping containers now being manufactured by the 
Mutto Mfg. Co., Canton, O. Mr. Mutto will continue 
as president and director of the latter firm, which 
makes aluminum safety spheres and other products. 
After an active association of over 40 vears with 
Mellon Institute, Pittsburgh, Pa., Dr. Edward R. 
Weidlein, president of the scientific research organ 
ization, retired on March 31. Ie will remain on the 
Board of Trustees of the Institute and will be avail- 
able in an advisory capacity in the administration of 
the Institute’s research programs. [His successor will 
be announced at a later date 
Mrs. Janet Crawford Taylor has returned to Na 
tional Cranberry Assn., Ilanson, Mass.. as home eco 


nomics direetor 


Dr. Jacques P. Sibeud, recently associated with 
Rhone-Poulenc, Paris, France, has been appointed 
manager of laboratories for Rhodia, Inc., New York 


(ity, manufacturer of aromatic chemicals and indus- 


FUTURE MEETINGS FOR FOOD TECHNOLOGISTS 


May 7-11 Sixtieth Annual Meeting of the Association of 
Food and Drug Officials of the U. S., New 
York, N. ¥ 

May 12-13 Annual Meeting of the National Independent 


Meat Packers Association, Palmer House, 
Chicago, Illinois 

June 4-9 Ninth Annual Microbiological Institute, Pur 
due University, Lafayette, Indiana. Theme, 

‘Know the Molds.” 


Sixth Annual Convention of the Australian 


June 6-9 
Sections of IFT, Ritz, Leura, N.S.W. Aus- 
tralia 

June 10-14 Sixteenth Annual Meeting of the Institute of 


Food Technologists, Sheraton-Jefferson Hotel, 
St. Louis, Missouri 

June 18-22 International Congress on Food Distribution 
Rome, Italy 

Special Summer Program on Perspectives in 
Food Technology, Massachusetts Institute of 


June 18-29 


rechnology, Cambridge 

Macaroni Manufacturers, Wentworth-by-th« 
Sea, Portsmouth, 


June 20-22 The 52nd Annual Meeting of the National 


New Hampshire 


July 9-11 The Second Symposium on “boreign Chemi 
cals in Foods,” Amsterdam, Holland 
\ugust 17-25 Tenth International Congress of Entomology, 


McGill University and the University ol! 
Montreal, Montreal, Canada 

September 10 The Perkin Centennial, sponsored by the 
American Association of Textile Chemists and 
{ olorists, Waldorf-Astoria New York 
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trial reodorants. The firm recently moved to larger 
facilities at 60 E. 56th St. 

Mr. Raymond Stevens, a vice president of Arthur 
DD. Little, Ine., Cambridge, Mass., since 1930, has been 
elected the research firm’s third president in 70 years, 
succeeding Dr. Earl P. Ste- 
venson, elected chairman 
the board. Mr. Stevens cur 
rently is president of the 
Woods Ilole 
Institution and chairman of 
the advisory board on Quar 
Research and De- 
National 
Research Council. He is the 
author of the recently an 
Lexington Plan to 
recruit more high school sei 
ence teachers with the help 
of industry. Dr. Stephenson, with the company since 
1919, sueceeded the late Dr. Arthur D. Little as pres 
During his tenure, the business’ dollar 
volume has expanded 40-fold. He is a member of the 
board of the National Seience Foundation, of the 
council of the AAAS, and of the council of the Na 
tional Arthur D. Little,Ine. 
recently acquired The Miner Laboratories, Chicago 


Oceanographic 


termaster 
velopment of the 


Fabian Bachrach 


. . good job expec- 
tancy for new 
ADL prexy Stevens 


nounced 


ident in 1935. 


Pianning Association. 


chemical cousultants. 
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Vulean Containers 


Bellwood, UL, has ap 


pointed Mr. Gerald J. Fahey its Greater Detroit area 


sales representative for the Vulcan line of steel ship 


ping drums and pails. 
Detroit 2, Mich. 


His address is 6432 Cass Ave., 
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Phomas bazzina 
176 Monticello Ave 
Dorchester, Mass 


Donald S. Gardner 
Box 504A Graduate House 


M.L 1 
Cambridge 39, Mass 
Thomas H. Hartzell 
801 S. Garner St 
State College, Pa 
Emmet L. Hillmet 
Joe's Trailer Park 
Davis, Calit 
Marcus Karel 
1415 Commonwealth Ave 
Brighton, Mass. 
Paul H. Krumperman 
Utah State Agricultural 
College 
Dept of Horticulture 
Logan, Utah 
Richard V. Lechowich 
Univ. of Illinois, Food Pech 
Dept 
221 Animal Scienec. lab 
Urbana, Il. 
Lester F. Ludwig 
Ria) Highland Ave 
Cambridge, Mass 
John A. Merboth 
508 S. Third St 
Champaign, III 
Jean Moreau 
327 Westgate. 
Cambridge 39, Mass 
A\bd-El Wahab Nadhim 
Ohio State University 
Horticulture Dept 
Columbus, Ohio 
Lucien F. Sergil 
128 Lynn Avenue 
Ames, lowa 


EMPLOYMENT NOTICES 


WANTED — FOOD TECHNOLOGIST 
for laboratory and pilot plant work in 
product and process development section 
of research department. This position 
requires a minimum of two years practi- 
cal experience. We are a large and rap- 
idly expanding company producing diver- 
sified food products. Good starting salary 
and excellent opportunities. Write to 
Personnel Manager, Star-Kist Foods, 
Inc., Terminal Island, California. 


SALESMEN—One of nation’s leading 
manufacturers of flavorings with head 
offices in the midwest has openings for: 
EXPERIENCED SALESMAN with own 
following who knows the flavoring busi- 
ness and is ready to take on additional 
responsibilities and move up the income 
ladder. Substantial draw on commissions. 
Traveling expenses paid. 

JUNIOR SALESMAN who is familiar 
with flavoring sales, anxious to get ahead 
and willing to learn. Salary commen- 
surate with background. 

Our employees know of this ad. All re- 
plies treated in strict confidence. REPLY 
BOX 471, Institute of Food Technolo- 
gists, 176 W. Adams St., Chicago 3, IIl. 
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OF ESPECIAL IMPORTANCE: 


DIRECTOR OF CONTROL 
LABORATORIES 
FOR 
ONE OF THE OLDEST 
MANUFACTURING CHEMISTS. 


In its largest sense this is a new re- 
quirement. It is a management job with 
complete xezponsibility. It can only be 
filled, however, by an outstanding chem- 
ist whose education and experience in- 
cludes statistical analysis, and who pos- 
sesses the qualities of leadership and 
decision required of an executive. To re- 
ceive consideration, the applicant will 
have had experience in quality control 
for both raw materials and finished prod- 
ucts. He will have an understanding of 
all the processes employed in drug and 
pharmaceutical production and used or 
devised control methods for them. He will 
have a record of progressive advancement 
to the position he now occupies as chief 
chemist, director of quality control, man- 
ager-control department or similar — or 
he may be that individual's executive as- 
sistant. During this period he may have 
received professional recognition through 
active participation in a national scien- 
tific society’s division relating to his field. 
The successful candidate will already be 
earning a five-figure salary and in his 
thirties or early forties. 

If you have these qualifications and are 
interested in a change for betterment, 
write giving full educational and experi- 
ence background, together with personal 
statistics, and include a brief discussion 
of one or more of your achievements in 
quality control for chemical products. 
REPLY BOX 467, Institute of Food 
Technologists, 176 W. Adams St., Chi- 
cago 3, Ill. 


TABLE WINE MAKER, German, exp. 
subtropics cellar and vineyard, press. 
ferm.; also vinegar and soft drinks, fruit 
juice process., concentrate. Seeking re- 
spons. pos. abroad or at home. Speak 
English, German, some French, little 
Spanish. REPLY BOX 470, Institute of 
Food Technologists, 176 W. Adams St., 
Chicago 3, Ill. 


RESEARCH 
ANALYSES CONSULTATION 
Biolog.<al, Nutritional, Toxicological Studies 

for the Food, Drug ond Allied industries 
48-14 33rd STREET, LONG ISLAND CITY 1, N.Y. 


Bulletin “What New in Food and Drug Research ava:lable on letterhead request. 


SERVICES TO THE FOOD INDUSTRIES 
@ Consultation on Food Problems. 


and control. 
@ Lega! testimony and consultation on 
government reguiations. 


Founded 1867 
Write for bulletin “Scientific Quality 
Control of Foods and Bever a 
SCHWARZ LABORATORIES, Inc. 
Weshington St., Mount Vernon, N. Y. 


PERMANENT POSITION available for 
top flight Food Technologist or Bio 
Chemist in fast growing New England 
food manufacturing concern. Send com- 
plete resume and starting salary expected 
REPLY BOX 468, Institute of Food 
Technologists, 176 W. Adams St., Chi- 
cago 3, Ill. 


AVAILABLE: PRODUCTION & RE- 
SEARCH CHEMIST with extensive and 
diversified exper. in production, supervi- 
sion, development and control of confec- 
tionery, desserts, cereal products, choco- 
late, ice cream, bakery products and other 
foods. Desires position of responsibility. 
REPLY BOX 469, Institute of Food 
Technologists, 176 W. Adams St., Chi- 
cago 3, Ill. 


WANTED Food Technologist or Chemist 
with experience in Salad Dressings. Old 
established company has opening at one 
of its plants for technologist to take over 
production. Excellent opportunity for 
advancement to Department Head. RE- 
PLY BOX 472, Institute of Food Tech 
nologists, 176 W. Adams St., Chicago 3, 


AVAILABLE: Food Technologist, 
Ph.D., graduating July 1957. Trained 
mainly in Microbiology and Biochemis- 
try. 6 years '2-time college research. | 
year Microbiological research (hospital). 
REPLY BOX 473, Institute of Food 
Technologists, 176 W. Adams St., Chi 
cago 3, Ill. 


FOOD TECHNOLOGISTS 
An active, confidential service: Interview 
at your convenience. Call, write or wire: 
Gladys Hunting (Consultant) 
Drake Personnel, Inc. 


Room 628 
HArrison 7-8600 
220 S. State St., Chicago 4, ILL 


8. W. AREN3ON 
Director 
DEVELOPMENT 
LABORATORY Baltimore 23, Md. 
> ka 440 W. 24th St. 
Ser New York, N. Y. 


ingredient evaluations @ New products de 
velopment — flour, shortenings, milk and 
other basic ingredients @ Chemica! and 
physical laboratory, bakery, spray dryer and 
ether unit process equipment. 


Projects, Consultation, and Pro- 
WISCONSIN A duction Control Services in 
Biochemistry, Chemistry, Bacteri- 
FOUNDATION glogy, Toxicology — Insecticide 
Testing and Screening. 
WRITE FOR PRICE SCHEDULE 


WISCONSIN ALUMNI- RESEARCH FOUNDATION 
P.O. 2217 @ MADISON |}, WISCONSIN 


Write for Brochure & Bi-monthly 
Publication Chemistry in Action 


Research Analyses 
Testing 

Foods Drugs 

Allied Products 


Chemists-Engineers 
Bacteriologists 

4101 No. Figueroa Street 
Los Angeles 65, Calif. * CA 5-4148 


CHARTER MEMBER ACIL 


@ LABORATORIES, INC, 
E> 
ii) @ Food plant design, process examination Laboratories, 
= 


For years, makers of candies, flavors, cough 
syrups, lozenges, lotions and other food, drug 
and cosmetic preparations have used Glycerine 
to provide humectant, demulcent or solvent ac- 
tion. Recent research with new thickening 
agents indicates that these properties of Glyc- 
erine will soon be extended to a whole new 
range of food and drug preparations 

Glycerine has been known for years to be 
compatible with conventional water soluble 
gums and gelling agents such as Gum Arabic 
and Karaya. New studies show that Glycerine 
is also compatible with a majority of the new 


svnthetic gums. In most cases, Glycerine sup- 


plements the bodyving action of these gums, and 


. 20-page booklet on 
Glycerine for product Federal Specifica Glycerine properties 
tions for Glycerine and applications 


conditioning 


J 


'... for foods and drugs 


the resultant formulations are relatively unaf- 
fected by freezing and thawing. 

Other fields, too, will benefit from this com- 
patibility of Glycerine. Nontoxic lubricants are 
now possible. Important improvements in print- 
ing inks, grinding and polishing pastes, gasket 
seals—all making use of Glycerine’s unique bal- 
ance of properties—are promised. 

The versatility that has won such wide ac- 
ceptance for Glycerine in the past continues to 
open new doors to chemical progress. In paints. 
foods, pharmaceuticals, packaging . . . for to- 
morrow s surge of specialties . . . in new formu- 
lations, reactions and processes, nothing takes 


the place of Glycerine. 


8-page booklet 


(these boollets write: GLYCERINE PRODUCERS’ ASSOCIATION + 29° 


16-page booklet on 
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This balanced group of properties keeps usefulness growing | 
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Nothine’s known 


like Norda Nodes 


spray-dried 


Electrically exact quality control 


governs the uniformity of 
Norda Nodes, in the nationally ee for you by Nor aa 
notable new Norda spray-dry- 

ing plant. 


“Flavor it.with a Favorite’—= 
Norda Nodes 


Norda, Inc. 
601 West 26th Street, New York 1, N.Y. 
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